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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 


Telegrams: “ Cement, Penarth” 
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(SAFETY LOCK—UNIQUE FEATURE) 


TUBULAR STEEL PROPS 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 
preferred by the men who erect them to the old- 
fashioned Timber Props. They can be erected by one 
he man in afew minutes and positively adjusted and safely 
locked in position, thus avoiding any possibility of 
being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 
No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 


porting temporary shuttering to R.S.J. casings and reinforced 
concrete beams, &c. 


Approx 
Ne Fully Closed — Fully Extended Weight each 
in Lbs 
1. 5 ft. 7 in. 9 ft. 10 in. 50 
6 ft. 7 in. 10 fr. 10 in. 54 
rx a 8 ft. 24 in. 12 ft. 5% in. 58 
STANDARD 4. 11 ft. O in. 16 ft. O in. 72 


Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 


THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 


Telegrams : OUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.! 
Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 
& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 


Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending 


CEMENT & STEEL 


SECOND AVENUE CHATHAM KENT 


Chatham 45580 


Telephone Telegrams and Cables 


Cembelgi, Chatham 
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What's 


Multt-Point 
Self-Priming ? 


i 
i 


Multi-point self-priming is 

ex lusive lo Pegson- 

Marlow centrifugal pumps. 

The impeller and its 

associated diffuser ring are 

submerged into a constantly 

maintained reservoir 

During priming. the im- 

peller continuously agitates 

the priming liquid, forcing 

it through seven pa-sage- 

wavs in the diffuser \ir 

bubbles rise to the surface and are expelled through the discharge port 
This action continues until all air has been purged and pumping commences 
Immediate positive self-priming without recirculation devices, and a 
steady non-pulsating flow of liquid results. Solids up to 25°, are 
expelled, and even if all but one of the pPassage-waves are blocked the 


pump will continue to prime. 


PEGSON LTD., COALVILLE, LEICESTERSHIRE. 
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we changed to 


It’s a wise precaution to change 
to 417 Cement’ before sudden 
temperature falls cause frost damage 
to concrete. With ‘417 Cement’ 
concrete work can be continued safely 
during cold weather. Please 
write for booklet giving full details. 


QUICK SETTING —EXTRA RAPID HARDENING 


THE CEMENT MARKETING CO. LTD., Portland House, Tothill St., London, SW’ 1 

or G. & T. EARLE LTD, Cement Manufacturers, Wilmington, Hull 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD, Penarth, Glam. 
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HUMDINGER VIBRATOR 


HIGHER FREQUENCY - LOWER PLACING COSTS 


Will deal easily with so called ‘‘ no-slump "’ mixes, e.g., 1:2:4 mix, 
0-5 water-cement ratio, or 1:1}:3 mix, 0-4 water-cement ratio. The 
Humdinger's 11,500 vibrations-per-minute compact quicker and can 
Save money on every cubic yard of concrete placed. The co-axial 
positive drive gives a flexible shaft speed of only 2,500 r.p.m.—ensur- 
ing long, constant use between routine overhauls. Petrol motor 
(with centrifugal idling clutch), or electric drive. For all grades of 
concrete,usean ACE Humdinger. Please write for more information. 


THE HIGH FREQUENCY VIBRATOR WITH THE SLOW SPELD DRIVE 


A.C.E. MACHINERY LTD. rc 
Dieses DEPT., PORDEN RD., BRIXTON, LONDON, S.W.2. Tel: BRixton 3293 
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Horizontal tube inserted in Going up. The next Half-turn plate, tighten Méillframes of special 
Millframe Coupler. Half- Millframe slides quickly bolt. Millframes are _light-gauge steel tube 
turn the spring steel plate, into position on verticals then secured to give give high speed erec- 
tighten bolt—it’s fast ! of the H- FRAME below. standard lift height of 6’. tion and dismantling 


MILLS SGAFFOLD CO. LTD. 


(A Subsidiary of Guest, Keen and Nettlefolds, Ltd 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. (RiVerside 50269) 


Agents and Depots: BELFAST + BIRMINGHAM + BOURNEMOUTH + BRIGHTON + BRISTOL + CANTERBURY + CARDIFF 
COVENTRY * CROYDON + DUBLIN + GLASGOW * HULL + ILFORD + LIVERPOOL + LOWESTOFT + MANCHESTER 
NEWCASTLE +» NORWICH + PLYMOUTH + PORTSMOUTH + READING + SHIPLEY * SOUTHAMPTON +- SWANSEA + YARMOUTH 
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GRAIN SILO, RECEIVING HOUSE AND BOILER HOUSE AT HULL FOR 
MESSRS. SPILLERS LTD. 


CONSULTING ENGINEERS: 


OSCAR FABER & PARTNERS 


PETER LIND COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.|I 
TELEPHONE: ABBEY 7361 (10 lines) 
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bridge that made history... 


Authority Witham Fourth District Internal Drainage Board. 


Consulting Civil Engineers : Messrs. L. G. 
Chief Engineer: G. E. Buchner, Esq., D.C.L. (Hons.), A.M.1.C.E 


Mouchel and Partners, Limited. 


JOHNSONS CAN CLAIM MANY “ FIRSTS” 
in their long history of wire-making. This is one 
~Nunn’s Bridge at Fishtoft, near Boston, Lines., 
the first prestressed concrete Bridge built in situ 
in Great Britain. 

Other “ firsts * include indented wire for greater 
bonding and coils of 8 feet diameter from which 
the wire pays out straight. 

When prestressing wire is mentioned ‘think of 
Johnsons first. It’s the name that means not 
only the best—you can be sure of prompt delivery 
too. 

Remember—Johnsons for prestressing wire and 
other products too. 


RICHARD JOHNSON & NEPHEW LIMITED, MANCHESTER /1 
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SHIPPING TERMINAL AT OLD HARBOUR, JAMAICA 


Jetty Transit 
under construction fo 


nectio th 
1d Alumina 
Consultants : Development 


Aluminium Laboratories Lrtd., 


Contractors for: M A R P LE 
POWER STATIONS RIDGWAY & PARTNERS 


DOCK AND HARBOUR LIMITED - 
WORKS 


REINFORCED CONCRETE 
WORKS 


TUNNELLING IN FREE AND 
2, LYGON PLACE, GROSVENOR GARDENS, 


EARTHWORKS LONDON, S.W.1 
RAILWAYS 
MAIN DRAINAGE Telephone : Telegrams : 

ROADS SLOane 0781. Maripar, Sowest, London 


INDUSTRIAL BUILDINGS, 
ETC. 


C esigning Engineers : 
Frederick Snare Corporation, 
New York 


CIVIL ENGINEERING CONTRACTORS 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
4 based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 


5S OLD HALL STREET, LIVERPOOL Telephone: Central 7975 


ENDORSED BY 
IMPORTANT 
CONCRETE USERS 


Today most Building Contractors and 
Civil Engineers know by experience 
that Rawlties, Rawloops and Rawl- 
hangers make erection and striking far 
speedic far casier and tar more 
economical, with both steel and timber 
shuttering. 

Here are a few of the many satisfied 
users of Rawlties, Rawloops and 
Rawlhangers. 


E. B. BADGER & SONS (Great Britain) LTD 

RICHARD BAILLIE & SONS LID + W. E. CHIVERS & 

SONS LTD + CUSTODIS (1922) LTD + J. L. EVE CONSTRUCTION 

LTD F. C. CONSTRUCTION CO LTD + FOUNDATION (Plant) LTD 
GILBERT-ASH LTD + HOLLOWAY BROTHERS (London) LTD + WILSON LOVATT & SONS - 
LTD SIR ALFRED McALPINE & SON LTD SIR ROBERT McALPINE & SONS LTD MARPLES. 
RIDGWAY & PARTNERS LTD + MILLS SCAFFOLD CO LTD ~< F, G. MINTER LTD TAYLOR 


WOODROW CONSTRUCTION LTD + TROLLOPE & COLLS LTD 


Write for Technical eae No. R1401, which gives full details of 
this new way to speedier and more economical concrete construction, 


RAWLTIES 


THE RAWLPLUG COMPANY LTD + CROMWELL ROAD + LONDON 
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BEA Hangars, London Airport 


The BEA Hangars at London Airport represent probably thc 
largest project undertaken in this country in the combined 
use of reinforced and prestressed precast and in situ concrete. 
The last of the 150-ft. span main beams is shown in position, 
with work in progress on the erection of the 6 ft. deep 
110 ft. secondary beams. 


Now, as in the past . 


build for the future 


HOLLAND & HANNEN AND CUBITTS LTD 
ONE QUEEN ANNE’S GATE+ WESTMINSTER: SWr 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 

Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


Smaller PC4—8/10 cu. yds. per 
hour. 


BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically Indefinite : all essential surfaces in contact 
with concrete are renewable. 


Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient posi- 
tion within the pumping range. 

The continuous output of the Pump at a constant speed governs 
the working of the whole concreting gang. 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Tae Concrere Pump 


4 STAFFORD TERRACE, LONDON, W28 


rth Western 3546. Telegrams: Pumpcret, Kens, London. 
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REINFORCED 
CONCRETE 
CONSTRUCTION 


HEAVY REINFORCED 
CONCRETE RETAINING WALL IN 
COURSE OF CONSTRUCTION 


UNITED KINGDOM CONSTRUCTION 
ENGINEERING COMPANY LTD.. 


ENGINEERING ONT ACTORS 
AMMOND KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 
TELEPHONE. SIMONSWOOD, 160113 Limes) 
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Flexpand is suitable for use with eitier concrete floors 

or roads. It consists of a solid cake of bitumen between two layers 
of bitumen felt. When inserted between the joints of the con- 
crete it takes up the contraction and expansion due to temperature 
changes. In addition, Flexpand Expansion Jointing minimises the 
risk of crumbling edges caused by heavy wheel traffic. 


ANDERSON’S FLEXPAND Expansion Jointing 


D. ANDERSON & SON LTD., STRETFORD, MANCHESTER 
OLD FORD, LONDON, E.3 AND CONCRETING PAPER 


WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 


Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from in. to in. Mild 
Steel 28/33 T.T. cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com- 
y 
Send your inquiries to 


PASHLEY & TRICKETT - LTD. 


STEVENSON ROAD, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: ‘* PET '’ SHEFFIELD, 9. 
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CONCRETE AND 


1000 ft. of Prestressed Concrete 


Engineer to the Lee Conservancy Catchment 
Board: M. n, M.B.E.. B.S A.M.inst.C.E 
Prestressed ce beams made by Shock 


Cor 


Nix 


Products Ltd. for the 


Pp 


rete 


ng 


McCALLS MACALLOY LTD. 


ONSTRUCTIONAL ENGINEERING 


Culvert 


As part of the flood relief scheme of the Lee Conservancy 
Catchment Board in the valley of the River Lee, a new 
channel is being constructed, of which about one half is 
to be a culvert decked by Lee-McCall prestressed concrete 
beams. There are 512 beams, each having an overall length 
of 57 ft., giving a clear span between the walls of the culvert 
of 53 ft. 5 in. The beams are of I-section, 30 in. deep by 
24 in. wide, each containing three ‘MACALLOY " bars of 
1, in. dia. After the beams have been placed in position, 
they are prestressed transversely in bays 20 beams wide, 
by ten Z in. dia. ‘MACALLOY " bars. 


8 


Particulars are given in Bulletin No. 2 which is available 
on request. 


PRESTRESSED CONCRETE 


SYSTEM 


TEMPLEBOROUGH SHEFFIELD 


f 2 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure 


PS.” 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade ‘‘P.S."" Mould Com- 
pound for this class of work 


“8.A.”. 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABUSHED 1854. Telegrams : *‘ Columba, Leeds, 3." 


for every process of 

concret® production 
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ALOWYC 


CONCRETE 


the BEST és essential 
SISAT LKRAFT 


Sole Distributors 


'J.H.SANK 


British S's aft Led. 
KEY 
: 6949 
HOUSE, AL DWYCH, LONDON, w.c.2. Phone: HOLborn 
Grams: Brickwork Estrand, London 
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SISALKRAFT Reinforced Waterproof Building 
Paper, being of 6-ply construction and doubly 
reinforced by two crossed layers of Sisal fibres, 
will withstand the roughest handling. The fibres 
are totally enclosed by two layers of bitumen, 
which in turn are faced with tough Kraft paper. 
That is why SISALKRAFT’S resistance to bursting, 
tearing and cracking during handling represents 
the greatest economy in applied cost. 


The widespread use of SISALKRAFT for curing 
concrete and as a concrete underlay in road con- 
struction by Municipal and County Authorities and 
leading Public Works Contractors is a worthy 
tribute to its quality and durability. A cheap and 
inefficient paper isa bad investment. SISALKRAFT 
endures under the worst conditions, offering the 
best possible protection because of its ingenious 
reinforcement and robust make-up. 


Although SISALKRAFT is tough it is easily handled, 
thus it can be quickly transported and applied, at 
the same time reducing the cost for laying. For 
curing concrete SISALKRAFT can be obtained in 
the form of blankets of varying sizes according to 
requirements. There is no better method of 
curing and, due to the added strength built into 
the blankets during fabrication, a sufficient number 
of uses can be obtained to ensure economy. 


NOW AVAILABLE FROM sTOCK 
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There is no doubt 


about the advantages 


of Tempered Presdwood 


for the lining of 
Concrete Forms... 


It has been used extensively—everywhere— 
since 1930, and is recognised as the best 
sheet hardboard. 


Registered (3,4 Trade Mark 


Break 


MASONITE 


Write for illustrated Technical Catalogue. 


Masonite Ltd., Bevis Marks, London, E.C.3 


Avenue 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


Contractors for the New Northam Bridge 
for Southampton Corporation 
* 
Borough Engineer and Surveyor: F. L. Woowpripce, Esa., M.LC.E., M.LMUN.E. 


Consulting Engineers; Messrs. Renpet, PALMER & TRITTON, 
Victoria Street, London, $.W.1 


85 ft. long prestressed concrete beam, weighing approximately 38 tons 
* 
ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.1 
Tel.: ABBey 66147 Tel. Address: RECONCRETE SOWEST 
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for compacting mortar cubes 


for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. Predicts 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 


CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 


holding Department 


We specialise in Large 
projects, for which our 
Designers are always at 
your service 


FOR ALL CONSTRUCTION PURPOSES 


SOMMERFELDS LTD. 


WELLINGTON * SHROPSHIRE . Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. ° TELEPHONE: VICTORIA !000 
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Swan Flour Mills, Hull. 


Photograph by courtesy of Messrs. Spillers, Ltd 
Consulting Engineers: Messrs. Oscar Faber & Partners 


FRANKIPILE 


(THE FRANKI COMPRESSED PILE CO. LTD.) 


39 Victoria Street, 
London, S.W.1. 


Telephone: ABBey 6006-9 ‘Grams : Frankipile Sowest London 


And in AUSTRALASIA, BRITISH WEST INDIES AND SOUTH AFRICA 
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GUNITE 


“aj - 

m4 pet a The successful way to re- 
4 condition defective con- 
crete structures, encase 
~ structural steelwork, and 
line tunnels and water 


Ge and applied in all parts of 


the world with the re- 


sources, experience and 
skill of The Cementation 
Company, Ltd. 


The Cementation Com- 
pany, Ltd. have the re- 
sources and the experi- 
ence to undertake piling 
work for Hammer Founda- 
tions, Factory Extensions, 
Machinery Bases, Under- 
pinning, Bridges and any 
similar purpose in any part 
of the world. And the 
skill to complete the work 


quickly and inexpensively 


CEMENTATION 


For nearly half a century we have, by one or more of our 
processes, successfully prevented leakage of water through, 


even where headroom and 


working space are limited 


and freedom from harmful under and around dams, from service and impounding 
reservoirs, filter beds, draw-off tunnels and other ancillary 
vibration is essential. works. Our reputation is world-wide. 


“CEMLE LTION 


EY WORKS* OCONCASTER- Tet. CON. 54177-8-9 
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Hammers—models 
and each designed for a 


particular class of work and each supreme in 
ts class. Whatever the nature of the work 
on hand—heavy, medium or light—the right 
Hammer is in the Kango range. Choose 
Wisely—Choose Kango ! 


Three K ango Electric 


TAMPING TOOL 
This tool is used on 
precast concrete 
units where a dry 

mix is preferred 


tools: 


and you" 


Here are three tools from the 

Kango range of over 130 separate 

drills, points, chisels and special tools, 

available for many types of work. Each is designed 


to give maximum efficiency and ease of operation 


RUBBER HEAD Vv — SHAPED 
VIBRATING TOOL VIBRATING HEAD 


Ideal for vibrating beam 
casings, shuttering for 
small section columns on corners of shuttering 
and light gauge metal 
moulds, etc 


Specially designed for use 


trom the Kango rage! 


A 0 Electric Hammers Ltd 


MORDEN FACTORY ESTATE, LOMBARD ROAD, LONDON, S.W.19 - TELEPHONE: LIBERTY 4253-6 


Midlands Saies & Service Depot: | King Edwardi Rood Birminghom. |. Telephone Midland 7013 
SERVICING AGENTS IN—BELFAST, EXETER. GLASGOW. LEEDS. MANCHESTER. NORWICH, SOUTHAMPTON, SWANSEA 
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THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
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For Hospitals: 


Reinforced Concrete 
is construction 


at its best 


BEC 


Specialists in Reinforced Concrete D sign & Suppliers of Reinforcement 


a 


| 


4 
« 
4 
i 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast 


bog 
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SUPER 


CEMENT 
SUBMARINE BRAND 


THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 
NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE For RENDERING 

Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 
at early dates and impervious to water, such adhesive power thata |” thickness will 
oil, etc., without any form of surface resist an outside pressure of at least a 20’ 


coating. head of water. 
For SLURRY (as paint) 
For PAVING Makes a perfectly watertight covering to 


Produces a hard wearing PAVING, dust- brick or breeze concrete walls at very small 
less and proof against penetration by water, cost, and also provides the best watertight 
etc. undercoat to coloured finishes. 
Technical Information is available to users. 
Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER GEMENT LTD., common 


PIN YOUR FAITH 


TO. THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 


“JUST AS GOOD” 
THE LEEDS OIL & GREASE CoO. 
| Phone 22480 LEEDS, 10 'Grams: “Grease.”’ 
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SEA DEFENCE 


Expamet Concrete Banking, South Sandilands 
Pullover, Sutton-on-Sea; for the Lincolnshire 
River Board. Constructed to the design of Mr. 
F. H. Tomes, M.Inst.C.E., M.Inst.W.E. Con- 
tractors: Lehane, Mackenzie & Shand Ltd. 


Expanded Metal 


THE EXPANDED METAL COMPANY LTD. 


Burwood House, Caxton Street, London, S.W.1. Tel. ABBey 3933 
Stranton Works, West Hartlepool. Tel. Hartlepools 2194 


Also at; ABERDEEN + BELFAST - BIRMINGHAM + CAMBRIDGE - CARDIFF 
DUBLIN~+ EXETER: GLASGOW~ LEEDS: MANCHESTER 
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YOU CAN CONCRETE 
IN 25 OF FROST 


Important constructional work 
and housing must continue 
in frosty weather. Sealocrete 
Double Strength Premix Solution pro- 
vides the maximum safety available. Even 
for cement mortar for brickwork and 
cement renderings, the setting time of 
the cement mortar or cement render- 
ing is accelerated with the object of 
enabling it to be set before the frost 
can affect it. You can continue work 
under any conditions—and finish it in 


the shortest possible 

time. Specify Sealo- 

alotattt crete from now on 


SEALOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS, HYTHE ROAD 


Tel : LADbroke 0015 LONDON, N.W.10 
Grams : ‘‘ Exploiture, Wesphone, London ”’ 
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Calculation, Design 
and Testing of 


REINFORCED 
CONCRETE 


gecond By 


\ 
n 
EAitio K. L. RAO 
M.S 


c., Ph.D., M.LCLE., M.LStruct.F., M.LEAInd4) 


Now revised and brought up to date, this book 
mainly represents the course of work in reimforced 
concrete that is covered by the civil engineering 
students of Loughborough College, and covers the 
svilabuses of the examinations for the B.Sc. 
Engineering Degree, the Associate Membership 
of the Institution of Civil Engineers and the Institu- 
tion of Structural Engineers An important study 
for all concerned with building and architecture. 
Over 400 pages. 455. net. 


PITMAN Parker St - Kingsway * W.C.2 


CHESTERFIELO ] 


VVORKSOP 
LINCOLN 
BAKEWELL | / 
NOTTINGH AM 
MATLOCK 
GRANTHAM 
BELPER | 
BURTON- e MELTON 
ON TRENT @ LoucHBOROUGH MOWBRAY| 


Trent Gravels 


10.000 tons per week 
Washed & Crushed |} in. to ¥ in. 
We are the leading suppliers of high-class concrete 
aggregates in the area shown above. Prompt 


deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 


Telephone: Beeston 54255. 


“CONCRETE SERIES” 


BOOKS ON CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
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LIQUID CONCRETE Tf 


% 


The 
ideal method 
of transporting 
concrete from 
a central 
mixing plant 


Designed specially for big contracts, the Telecrete Concrete Tipper has 
proved an economical factor in speeding up the handling of concrete, with 
savings in labour costs and time. It is sturdily constructed, easy to operate, 
and will withstand heavy wear and tear. Ideal for concrete roads, runways, 
sea walls, factories with large floor areas, and other contracts involving 


the use of large volumes of concrete. Let us send you full particulars 


TELEHOIST LIMITED 


TELEHOIST WORKS, Swindon Lane, CHELTENHAM, GLOS, 
TELEPHONE: Cheltenham 53254-5-6 and $5152. 


TELEGRAMS: Telehoist, Cheltenham, 
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| 
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for all forms of 


PRECAST 
CONCRETE 


workmanship, expert 
supervision, and excellent 
Service 


We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE Co. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 


SPECIALISTS 


= 
G. 
| 
mi 


gs and Renderings 
kind in any part 


| 
__} 
Co. 
‘ We invite inquiries for Gunite Ln 
Mg for new OF old structures of every 
of the country: 
HASLINGTON CREWE 
Telephone: Crewe 2265-6. 
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There’s no stand-off 


101 T.S. 
FROST PROTECTIVE 


Carry on bricklaying 
and concrete work 
throughout the winter 


EVOSET tor T.S. gives complete it reduces tic ser cement ratio, pro- 
frost-protection. It prevents freezing of ducing dense, waterproof concrete with 
cement mortarand concrete by increasing HIGH EARLY and ULTIMATE 
interzal heat and simultaneously re- STRENGTH. Simply added to the 
ducing setting and hardening time. By gauging water in accordance with mixing 
increasing the workability of the mix ratios given in our descriptive leaflet 


1% T.S. 
FROST PROTECTIVE 


Order now at 3/6 to 4/6 per gellon in 40 gc!lon drums, according AN 
Stock to quantity, and be well prooared for the winter. Will not 
X N deteriorate in store Descriptive leailet dly sent on request 
ow EVODE LIMITED, GLOVER ST., STAFFORD 


Telephone: 1 59@ 1 2 Telegrams: Evode, Stafford PREGUET 
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“STABIL’ BINDERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to I}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L"™® 


DE BURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 


Easily ad- 
justable up 
to 15 span 
by patent 
Telescopic 


Triangu'ar form 
gives maximum 
strength & mini- 
mum weight, 
making for 
speedy manipu- 
lation, 


Strong buttressed 
bearing. 


No timber is required, no carpenters’ work- 
on site. No obstruction beneath. 
solid Concrete or Hollow Tile floor 
roof construction Instantly-adjustable 

up to 15 ft., adaptable for larger spans. 

Invaluable also for repair work. On hire 

from stock. Write or ‘phone. 


PARKFIELD CONCRETE PRODUCTS CO., LTD., 
St. Peter’s Road, NETHERTON. 
"Phone: Dudley 4315. 


Midland Associated Company & Licensees, | 


TRIANCO LTD. (D. 26) 
Imber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 


| ONE... > 
“scopic 
S AA < enter, 
Coy CAL 
| N 
ARE GREAT LABOUR SAVERS 
| | 
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use the 
SERVICE 


for work 


SHUTTER PANELS 


ADJUSTABLE SHORES 
ADJUSTABLE CENTRE FORMS 


SHUTTERLOCK WALING. CL IPS 


for bracing with s« nd bolts 
Tremendou 


rikin ing costs 


COLUMN CLAMPS : BEAM CLAMPS 


We also des and manufacture rel a = for a r Beams, Piles, Railway Sleepers and all 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 
92 WHITEHORSE ROAD CROYDON SURREY 
Telephone : Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: 


VULCAN WAY, NEW ADDINGTON, SURREY 


| 
C 
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PRESTRESSED CONCRETE 


Proceedings of the International Congress at Ghent 


under the Presidency of M. E. Freyssinet 


An important record, by some of the world’s leading authorities, 
prestressed concrete throughout the world. 
Nineteen papers printed in English, 32 in French, and 5 in Flemish, 


of the progress of 


Prestressed 
P. W 


concrete on 

Abeles 

in Great Britain., J]. W. A 

Prestressed frames. J. 5S. Arlett 

Fire resistance. G. Baar 

Steel beams encased in concrete. [. 
gaes and A. Lipski 

Vacuum process in P.C, Kk. I’ 

Graphical design 
Billner 

Continuous beams. A. Birguer 

Ultimate strength of bonded beams. 
Ulf Bjuggren 

Manufacture of joists. |. ¢ 

P.C. in Germany. Brandes 

Thermally-insulated precast 
Kk. Braunbock 

Prestressed concrete in 
A. S. G. Bruggeling 

Stresses at supports 
Chaikes 

Bridge in Brazil. | 
da Costa Nunes 

P.C. in Belgium. 

Behaviour of 
Strijcker 

Buckling of box-shaped beams. H. ©. 


railways. 


Aver, 


Billner 
method. Kk P 


Blackmore 


floors. 
Holland. 
of beams. 5 
Clouet 


and A. J 


Delord 
steel wires. Kk de 


Duyster 
New tensioning device. H.C. Duvyster 
and R. Blcem 
Bridge at Abertillery. W. A. Evans 


Pipes. I. Failla 

Prestressing, natural stone. \I 
gos 

Elastic and plastic deformation and 
strength of concrete. Freyssinet 

Small-span bridges. W. H. Gifford 

**Concordant’’ cables statically- 
indeterminate structures. Y. Guyon 

Methods of testing. A. MI. Haas 

Factor of Safety. J. A. H. Hartman 


Fran 


706 pages. Fully illustrated. 
Price 75s. ; 
Published in 


CONCRETE 


CONTENTS 


by post 77s. 3d. 


selgium. 


with summaries of each paper in all three languages. 


P.C. 
P.C. 


Fatigue tests. 
Precast floors. 
Aerodrome runways. |’ 
Kx 


Tests of structures. ( 


Reservoirs. 


Johnson 


in Central Africa. J. 
in Northern France. 
P.C. in Finland. 
Transmission-line poles. 
Expansive cements. H 
Tests of structures. Ii 


Kelopu 


G. Magnel 


RK. Bourges Maunoury. 


Muzet 


Bridge at Philadelphia. | 


New type of anchor. G 


Test of a 165-ft. beam. G 
Bridge in Yugoslavia. \M 


Composite prestressed concrete. 


Samuely. 


Bridges and marine structures. 


Silvera 


Elastic limit of hard-drawn steel. 


simon 


Casting beams on 

‘Teixeira-Reéy 
in Portugal. 
Bridges with simply-supported girders, 
Pitte 
Self-anchored suspension bridges with 

prestressed girders. |) 


P.C. 


DD. Van de 


Statically -indeterminate 
Van de Pitte 
Constant-load tests. 
Design for ultimate 
Walley 

3-story building at 
Walley 


Composite beam and slab. 


lund 


Fase. C. 
Railway sleepers. 


Bound in imitation leather. 


Winkel 


$15 in Canada and U.S.A. 


Obtainable from 
PUBLICATIONS 


14 Dartmouth Street, London, $.W.1, England 


LIMITED 


Lossier 
Louis 


Moenaert 


Ostenfel and W. 


Rinaldi 


vibrating tables. 


Peixeira-RKégo 


Van de Pitte 
beams. 


Walley 
strength. 


Edinburgh. 


Worontzotf. 


XxXxVi emer, 1953. 
Hubert. 
W. Kern 
éontiett. 
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1000-ft. Prestressed Con- 
crete Culvert for the Lee 
Conservancy Catchment 
Board. Engineer: Marshall 
Nixon, M.B.E., 


WHICH WAY YOU LIKE... 


“MACALLOY” BARS FOR USE WITH 
LEE-McCALL SYSTEM OF PRESTRESSED 
CONCRETE. 


Working Stress of 95,000 p.s.i. An economical and 
effective system of prestressing concrete, using 
high-tensile alloy steel in bar form. The steel is 
provided with positive end-anchorage and does not 
rely upon bond to transmit the stresses to the 
concrete. 


“ MATOBAR” WELDED FABRIC 
REINFORCEMENT. 


To B.S. 1221-1945, Part A. Working Stress of 
27,000 p.s.i. Economical for all types of concrete 
construction. Hard drawn, high-tensile steel wire 
mesh, electrically welded at every intersection. 


“ISTEG” STEEL REINFORCEMENT 
(MANUFACTURED UNDER LICENCE), 


Twin Twisted Bars to B.S. 785-1938 and B.S. 1144- 
1943. Working Stress of 27,000 p.s.i. Steel bars 
with a combination of twist and cold working, 
giving 50°, improvement in tensile stress ; 30%, 
less weight of steel. Improved bond. Hooks and 
overlengths eliminated. 


INCREASED WORKING 


STRESSES. REINFORCEMENT BY 


The stress of 27,000 p.s.i. complies 


with C.P. 114, but in certain circum- 
stances these stresses may be in- ' 
creased to 30,000 p.s.i. if due care is 


taken in the design 


McCALL ANDO COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH - SHEFFIELD . AND AT LONDON 
Tel.: Rotherham 2076 (5 lines) Tel.: Sloane 0428 
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Coated Macadam 
Concrete Aggregates 
Granite Chippings 
Crushed & Screened 
Rubble 


ROWLEY REGIS 
GRANITE QUARRIES LTD. 


117, Dunstall Road, Wolverhampton 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAiLsworth 1115/6 
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Difficult Country... . 


AAXIX 


T H REE miles of Main 
Trunk Sewer constructed 
through a deep wooded 
ravine—partly m tunnel 

presented some un- 
usually difficult problems. 


An example of the scope 
of our activities in the 
Civil Engineering field. 


PETERLEE NEW TOWN 
Durham Main Trunk Sewer. Engineer 
G. Seymour Roberts Esq » 4.M.1.C.E 


TARSLAG 


LimiTeo 


BUILDING AND CIViL ENGINEERING CONTRACTORS 
WOLVERHAMPTON, ROTHERHAM AND STOCKTON-ON-TEES 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L."" TYPE. 


INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 

VIBRATION, NOISE AND WEAR. 
THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” 


TELEPHONE: 2124 


COLLINS 


CIVIL ENGINEER’S 
DIARY, 1954 


At last—-the Diary to meet a long-felt 
want! New for 1954! It includes a 
digest of design methods, and = recom 
mendations data on the properties of 


enginecring materials > and veneral work 
inv data of interest to the designer and 
contractor There are special sections on 


Structural Enginecring, Hydraulics, ets 
and Water Supply, Draimage and Sewer 
age, Road and Rathway Engineering 
Descriptive and tabular data on con 
structional materials concrete steel 
timber, soils, ete are provided and the 


associated subjects of Surveyin karth 
work Explosives some Contractors’ 
Plant, ete also receive attention 


” 
Used either for reference. or to refresh “CONCRETE SERIES 


BOOKS on CONCRETE 


One week to an opening 


For a complete catalogue giving prices in 

Bound in re eomtge sterling and dollars, send a postcard to: 
oe CONCRETE PUBLICATIONS, Ltd. 
From all Booksellers and Stationers 14 Dartmouth St., London, S.W.1! 


LONDON : COLLINS : GLASGOW England 
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CAPACITY 


ONE 1} in. dia. MILD STEEL 
or a Multiple of smaller bars 


Details of this range, all types of concrete 
vibrators, and contractors’ plant, sent on request 


LONDON: 45 Great Peter Street, S.W.|. Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel.: South 0/86. Works: Southend-on-Sea. Te/.: fastwood 55243 


GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Factory, London. Architects: Messrs. 


Clifford Tee & Gale. 


cen Ae KING & Co. 


(5 linesy 181, QUEEN VICTORIA ST., LONDON, E.C.4. 


ON xli 
E-P-ALLAM € CO. LTD. | 
Telephone: CEN. | 
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REINFORCED 
CONCRETE 


MANSELL CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


70 VICTORIA STREET, LONDON, S.W.I. Telephone: TATE GALLERY 0088 


= = TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 


and placing of concrete. 


Also makers of a full range of tilting, and non-tilting mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON, 


Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.!.C.E., County Surveyor. 
Ht \ 
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1903-1953—Fifty Years of Service to Industry 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


Washed all-in Ballast 2 in. down. 


} in. Washed & Crushed or Un- 
crushed Shingle. 


2 in. Washed & Crushed or Un- 
crushed Shingle. 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Builders, and 
Municipal Authorities carrying 


Contractors, 


out concrete work and road con- 
struction in London and Suburbs 


and the Home Counties. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 


Washed Pit Sand. 
Soft Sand. 
in. Crushed Gnt. 


if 
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the newly-designed 


/ 
AS SUPPLIED AND Pf will meet all 


APPROVED FOR 


the cable-duct 
prestressed concrete 


Labour saving ... speedy . . . easy and smooth passage of prestressing steel through the tube... 
outer corrugation gives a perfect bond to the surrounding concrete . . . the inside of the tube is 
smooth to facilitate the passage of bars or cables and allowing free flow of grout. These are some 
of the advantages of the new ‘* Kopex "’ Tube which make it the ideal and economical method of 
forming cable-ducts, with unskilled labour and without any special apparatus, for the most intricate 
prestressed concrete design. It is supplied in | in., 2 in., } in., | in., 1} in., and 14 in. diameters (or 
larger sizes if required) in coils of a minimum length of 100 ft., which can be easily cut on the site 
according to requirements. Longer lengths are supplied if desired. A special type of ‘* Kopex "’ 
Tube is available for forming ducts and cavities up to 6 in. diameter in precast concrete. For full 
details and samples, send to 


UNI-TUBES, LTD. 9 SOUTH MOLTON STREET, W.1. Telephone: MAYFAIR 7015. 


WORKS: ALPHA STREET, SLOUGH Telephone : SLOUGH 24606 
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*Steel Moulds 
for 
precast concrete 
structural members 


The large range of steel moulds designed and 


manufactured by us for the production of 
precast ceacrete structural members in- 
cludes a spring-loaded mould, illustrated 
here, for instantaneously demoulding a 
column 10 ft. long, by 34 in. by 6 in. 
We invite inquiries for steel moulds 
for all forms of precast concrete 
members, and will be pleased to 
collaborate with Engineers in 
producing a design of mould 
that will satisfy the most 
exacting requirements for 
accuracy and finish, and 
easy and quick assem- 


bly and stripping. 


Details of many designs of Stelmo Steel Moulds are 


available on request. 


BETHWIN ROAD LONDON, S.E.5 
Telephone : Rodney 5981 
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Volume XLVIII, No. 12. LONDON, DECEMBER, 1953 
EDITORIAL NOTES 
Broader Minds. 


We have in this journal for many years deplored the lack of general education 
and initiative of many of the young people who have spent their most formative 
years in technical training at the universities and technical schools. This problem 
has been discussed recently in both Houses of Parliament and elsewhere, and last 
month it was mentioned by the Duke of Edinburgh whose remarks were the subject 
of a leading article entitled “* Broader Minds” in “ The Times” for November 5. 
This article deserves the study of those responsible for technical training, and of 
the students themselves, and we therefore, with permission, reprint it in full. 

“ The Duke of Edinburgh chose as one of his main themes at Edinburgh 
University yesterday the evils of that narrowness of mind which too many of the 
products of good schools and universities in these days seem to show. It is a 
general charge. University teachers, confronted with their freshmen, bewail their 
minds prematurely bowed down with learning in one single field. Employers in 
their turn exclaim against graduates who cannot speak, cannot write, certainly 
cannot manage men, and are fit only to spend their days in a laboratory corner. 
Some caution needs to be shown. Because nearly twice as many people are sent 
to universities, it does not follow that twice as many talented graduates have 
been produced. In fact, one of the lessons of expansion has been that if more men 
of the middling sort have presented themselves, the number of first-class men 
has shown little sign of increase. 

‘“ At the same time, this is no reason why the graduate of middling abilities, 
who is much needed, should be so sunk in his chosen academic groove as he often 
is. Mr. Robert Birley, at the British Association meeting this year, talked, as 
many have done before him, of the * great divide ’ between humanists and scien- 
tists, of the loss of understanding between Civil servants and research workers. 
The need is for a common foundation of knowledge which both may share, and 
the Duke of Edinburgh made a useful distinction when he said that school was 
the place where that foundation should be laid. There is a tendency nowadays 
to argue that universities should institute compulsory general courses to curb the 
narrowing influence of specialist studies. Universities, however, are the right 
place for specialization. ‘ It is in school and not at the university,’ as the Duke 
of Edinburgh said, ‘ that the budding scientist should be helped, for instance, to 
develop a taste for music and the arts, and the young historian an understanding 
and reverence for science.’ 
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“It is not only, of course, a taste for music and the arts that the young 
scientist and young engineer need. If they wish to climb from specialized duties 
to the general task of managing men—and it ts a‘ healthy aim to have more 
technical experts on directing boards—they will need to have studied men in 
literature and history. If these broadening influences are unfelt in the sixth 
form it is owed entirely to the specializing bent of English education, encouraged 
by university entrance and scholarship requirements. No other country in the 
world specializes as the English do in their grammar schools between the years of 
fifteen and eighteen. Where the Germans, say, will give one-third of the week 
to specialist subjects, an English grammar school will give two-thirds. As the 
Duke of Edinburgh said : * The schools cannot concentrate on the broad traiming 
of the intellect and the building of character if the universities are going to demand 
narrow academic qualifications for their entry requirements.’ Certainly the uni 
versities must insist upon a high standard in their entrants, on work well done ; 
they will not want to encourage a welter of general cultural nonsense instead of 
sound learning. But they need to give most careful thought to what they can 
do, through their entrance requirements, to encourage a broader approach in the 
sixth forms of schools.”’ 

The foregoing does not exaggerate a common result of the present method 
of preparing a young man for a scientific or technical career. This generally 
takes the form of a scanty general education followed by a period of technical 
training during which the students’ minds are confined almost entirely to a narrow 
line of thought which seems often to produce men adept at little more than 
computing stresses. Indeed in some branches of engineering it seems to be the 
practice to describe such people as “ stressmen.” 

It is not, however, our view that the remedy hes entirely with the schools. 
It is very desirable that less time should be devoted to technical subjects at 
schools, particularly in view of the difficulty of obtaining qualified teachers, but 
it is also important that a liberal education should not end when a student enters 
a university or a technical school. Liberal teaching at the schools would be 
largely wasted if it ended when the student ceases to be a se hoolboy. Generally 
the technical training calls for little independent thought. Lecture notes are 
made and remembered (or not). The student 1s told, or finds out, that the 
answers to his problems are to be found in published literature ; he ts taught 
which formule are applicable to various problems, and uses them. If he is to 
pass his examinations the student will generally find that a good memory and 
a knowledge of mathematics are more important than imagination and mae 
pendent seeking for the truth. It ts our view that before he begins to specialise 
the technical student's first year or so at the university should be devoted to 
a broader education, which will enable him more easily to deal with scientific and 
technical problems. It is indeed tragic that so many men should leave a university 
with a sound knowledge of the subject they have studied but without the ability 
to express themselves in plain English and with false ideas of the meanings of 
words ; that they should be only “ stressmen " or, as the writer in © The Times 
suggests, “‘ fit only to spend their days in a laboratory corner’, is a waste of 
expensive educational facilities at a time when in so many directions Great Britain 
is lagging behind the rest of the world in inventiveness. 
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Loads on Groups of Free-standing Piles. 
By C. E. REYNOLDS, B.Sc. (Eng.), A.M.1.C.E. 


fue following notes ! relate to the calculation of the load on each pile in a group 
of piles which project some distance above the ground, that is on free-standing 
piles such as occur in wharves and jetties. It is assumed that the external forces 
on the group of piles can be defined by the position and magnitude of a horizontal 
force H and a vertical force W, the force H being primarily due to inward blows 


from ships berthing or to the outward pull on mooring ropes. The verti al force 
is due to loads from cranes, vehicles, and the like, the weight of stored goods, and 
the weight of the structure. The effect of probable combinations of various values 


of H and W should be investigated to determine the most adverse effect on the 
piles. It is also assumed that the piles are surmounted by a rigid cap (or, if all 
the piles are vertical, that they are rigidly braced transversely at a height / above 
the horizontal datum) so that the deformation of the superstructure is assumed 
to be negligible compared with the deformation of the pal s below 


Structures with Vertical Piles Only. 

A structure on vertical piles only is shown in Fig. 1, which also gives the 
notation used in the formula. The loads on the piles are determined by the 
simple statical analysis given in Appendix I, involving Wand a moment depending 


No. of 


Group of Vertical Piles. 
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on H, h, and the eccentricity of W. The datum from which / is measured is the 
level at which the piles are rigidly embedded in the ground ; with most types of 
soil this is assumed to be the level of the ground or within, say, 5 ft. below ground 
level. The horizontal force is transferred to the ground by shearing forces which 
produce bending moments on the piles. Since the piles offer relatively little 
resistance to bending, structures with vertical piles only are not suitable when 
the horizontal force is large. The present analysis assumes that the datum from 
which / is measured is horizontal and the shearing force on each pile is equal ; 
therefore the bending moment on each pile is the same. Modifications must be 
introduced if the plane through the points of embedment in the ground is inclined, 
the basic principle being that the horizontal displacement of the head of each 
pile in relation to the point of embedment is the same for each pile. 

For the conditions assumed in Fig. 1, the total axial load P,, the shearing 
force S,, and the bending moment M, on any pile in a group of vertical piles is, 
as shown in Appendix I, given by 


Ww x(We — Hh) 


P, We: I 
oN N,LNx? (1) 
H 
(2) 
hH 


In formule (1), (2), and (3), W, H, x, and e are assumed to be positive (Fig. 1) ; 
the sign in front of any of these terms which are not positive must be changed. 
2'N is the number of piles in the group; W, is the weight of a pile; ¢ is the 
distance from the centroid of the group to the line of action of W. 


Structures with Inclined and Vertical Piles. 


When the horizontal load predominates, inclined piles should be provided 
either entirely or in addition to vertical piles because the resistance to a horizontal 
force of an inclined pile is many times greater than that of a vertical pile. There- 
fore, in a group containing inclined and vertical piles, the horizontal forces are 
resisted by the inclined piles, the resistance of the vertical piles being neglected 
in this respect. In such groups the bending moments and shearing forces on the 
piles are negligible. It is generally assumed that (i) each pile is hinged at the 
head and toe, and (i) the pile-cap is rigid. These assumptions, especially (i), are 
not accurate, but the results obtained by theories based thereon differ little from 
the results of analyses ' based on fixity at the ends of the piles. The restraining 
effect of the ground into which the piles are driven is considered by Mr. S. Jampel 
in an article entitled ‘‘ An Analysis of Groups of Piles ’’ in this journal for July 
and August, 1949. 

In the following its described a practical adaptation of the common theory 
given in Appendix Il. The notation and signs are given in Fig. 2. The constant 


EA 
E being the modulus of elasticity. The 


‘Such an analysis is that of Nokkentved in “ Berechnung von Phahlrosten,"’ quoted by Professor G. Magne in 
“ Stabilité des Constructions,” Vol 


Q, for the properties of any pile ts 
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vertical component V, of the axial reaction of any inelins d pile the head of which 
Is subjected to unit vertical] depression is 0, cos? @,. The point O, at which inter- 
sect the line of action of the resultant of the axial reactions of the pale s due to 
unit vertical depression downwards and the line of action of the resultant of the 
axial reactions due to unit horizontal movement towards the left, can be con 
sidered as the centre of the system. If the origin of the system of co-ordinates 
Is the point where the lk ft-hand pile of the group meets the pile cap, the co 
ordinates xy and y, of O are given by 


x 


2V, tan 0, 

p 

2xz tan 0, 


tan, 


p 


LV, tan 6, SV, tan? 0, 
where and p are and 


respectively, 
ZV, 2V, tan 


It is also shown in Appendix IT that if a planar group of piles is subjected 
to a vertical force W (acting downwards) and a horizontal force H (acting towards 
the left) the load Pr. on any pile, excluding the we wht of the pile, Is 
p tan Hitan 6, x) MX,) 


- w 
erte ot System 


x 
S 


x 


Fig. 2. Group including Inclined Piles. 
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which can be written 
P, = kpl(kwW + koH + . . (52) 


The moment M is W(e — x) + H(f — ye). The distance X, is the co-ordinate 
of the point of intersection of the horizontal through O and the projection of the 
axis of pile P,, and is given by x, — %» + V9 tan 6,, which is positive if the inter- 
section is to the right of O. The equivalent moment of inertia J of the group 
is 2V,X%,. 

For practical application the foregoing formule and supplementary expres- 
sions can be simplified and the loads on the piles can be calculated conveniently 
by tabulation. Consider the constant Q,. Since all piles in one group are likely 


to be of the same material, the elastic modulus E can be omitted and Q, 


If all the piles are of the same cross-section, Az can be omitted and Q, 
If all the piles are of the same length and cross section, Q, can be considered to 
be unity. 
It is often more convenient to express the inclination 6, of a pile as a slope 
of 1 unit horizonta!.y to B units vertically instead of an angle. For a pile inclined 


I B 

towards the right, sin 0, cos , and tan 94, 
V1+ B,?* V1+ B* 

For a pile inclined towards the left, sin@, = — , cos 6, ; 
B,? V1 + B,? 

and tan 6, . For a vertical pile, sin 8, = 0, cos 6, I, and tan 4, = o. 


Bb, 
With these modifications, the six summations in the foregoing can be replaced 
by the following expressions for 2, to 2: 


Summation Piles inclined to Vertical Piles inclined 
the right piles to the left 
A; B,? Ae Ay B,? 
ZV LO, cos? ( :) ( ) 
2: tan 0, A,f B, Nil B, 
20, COS sin I B,? I+ B,? 
B,*x, Ay B,*x, 
p ZV ,x, tan 0 Adl Arf By 
2V, tan? 0, As I A, I 
The co-ordinates of O (x9, Vo) can be expressed in terms of 2, to 25, thus 
Xq = (A325 Mo (S223 - . 
in which g : ,,,* In the summations 2, to 2, and therefore in the 
-1—5 
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value of g, to be substituted in (4a), every pile in the group must be considered, 
that is, the factors for the piles, whether vertical or inclined to the right or to the 
left, must be included in the totals. The co-ordinate XY, can be evaluated from 
the following. 


Piles inclined towards the right: NX, = x, — %% 


1 B, 
Vertical piles : Xz == — . (6) 
Piles inclined towards the left: WV, = x, 


Similar expressions for the coefficients in formula (5a) for the axial load on 
any pile P, are the following : 


Coefficient Pile inclined to Vertical Pile inclined to 


the right pile the left 
Ar Ax B, ) | B, 
kw (2, — tan 6,2,)g (x, + (x, 
(tan 0,2, ( 


Xz 


ku 


I 


for example, oO, O, (see Fig. 2), Vo o, and 


2 is not required. 


The method of applying these formule and expressions to calculate the load 
on a pile is to evaluate the summations 2, to Y's, and, by substitution, to calculate 
g and the ordinates x, and yy of the centre O (formule 4a). The value of X, for 
each pile can then be determined from formule (6). Sufficient data are now 
known to evaluate the coefficients kp, kw, ky, and ky for each pile and, by substi- 
tution in formula (5a), the axial load on each pile can be determined. 


APPENDIX I.—GROUPS CONTAINING VERTICAL PILES ONLY 

Keferring to Fig. 1, the distance X of the centroid of the group from the left- 
hand pile is aa ; XN is the total number of piles in the group, and for a symmetrical 
group X — o-5a,. The equivalent moment of inertia J of the group about the centroid 


is YNx?. The axial load on any pile due to W alone is srayr tO which must be added 


the weight W, of the pile. The horizontal force H produces a total anticlockwise 
moment Hh on the group. The eccentricity of the total load W produces a clockwise 
moment We if W is to the right of the centroid of the group,-that is if e is positive ; 
the moment is anticlockwise, that is We, if W is to the left of the centroid The net 
moment M on the group is therefore We Hh (clockwise if positive, anticlockwise 
if negative), and the consequent axial load on each pile in a row containing N, piles 


Mx 
each at a distance + x, from the centroid of the group is ; 


NO The total axial load 
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Some of the terms can be further simplified if the group of piles is symmetrical ; 
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P, on any pile is therefore given by 
XN V,1 r 


If the horizontal force is resisted equally by each pile, the shearing force 5, on 
each pile is $7 and the bending moment on each pile, assuming fixity at 


AH 

Care must be taken with the algebraical 

sign of each quantity and each term 


the head and 


at datum level, is o-5hS,, that 


‘Unl vertico 


aAsbacement 


~ 
(A) ertical + 
nif 


Lat ‘ 
sbacemenl! 


(3, “ovement ) 
Fig. 3.—Analysis of Group including Inclined Piles. 
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APPENDIX II GROUPS CONTAINING INCLINED PILEs 


The ordinary theory for evaluating the loads on | 


vyiles in groups containing inclined 
piles, with 


or without vertical piles, is given in various text books. { 
Keinforced Concrete "’ by Professor A. L. L. Baket he following is based o1 
analysis given in ‘‘ Cours de Stabilité des Constructions,’’ Volume Il, by Prof 
G. Magnel 

If a non-deformable pile-cap is displaced unit distance 
Fig. 3a), the axial deformation of pile AB is cos 6, and the 1 
EA; 


L.° The vertical component of this reaction is O, cos? 6, 
r 


or ¢ Xample 


vertically downwards 
eaction of the pile is 
O, cos at 


and the horizontal component is Q; cos 6, sin 6,, that is V, tan 6 Ihe value of 9 
Is considered to be positive if the pile is inclined towards the right 
component 1s positive if it acts towards the right rhe resultant of the vertical] 
components for all piles in the group is 2V, and that of the horizontal components is 
ZV, tan 0, These resultants can be replaced by the reaction R 
equal to the contrary force R, which produces unit vertical 


and the horizontal 


» Which must be 
movement I he 


between the line of action of R, and the vertical is such that t 


an 


Say, The magnitude of R, is 
COS 


Similarly unit horizontal movement of the pile-cap towards the left (/ 


produces an axial displacement of the pile equal to sin 6, and the 1 


eaction of the pile 
1S 0, sin @,, 


the vertical and horizontal components of this reaction being I’, tan 6, 
and V, tan? @, respectively. For all the piles in the group the components of the 
force #,, which produces these reactions, are 2V’, tan 6, vertically and SV, tan? 4, 
tan? 6, 


horizontally rhe inclination of FR, is such that tan «, = Sav, | The 
tan 6 
r 
magnitude of P, is 


cos p 
Consider, as in Fig. 3c, that the lines of action of the two forces Ie, and PF, intersect 
at ©. If a non-deformable pile cap rotates clockwise about © through an angle 4, 
the axial and lateral displacements of the pile-head 


are Pd and gd respectively (Fig. 3d 
The axial displacement produces a reaction O,pd, the vertical component of which 3 


cos 4, 


O,p¢ cos 6,, that is or }V',X, if X, is the distance from O to the intersection of 
the axis of the pile produced) and the horizontal through O (Fie 2 \ 
if the intersection is to the right of O 

pPdV,sin 6, 


O,pd¢d sin 6,, that 29 bV,X, tan 0, Since O is on the 
r 


Ly IS positive 
Similarly the horizontal component i 


lines of action of 


R, and o and JV,X, tan 6, Therefore 
dll NX, tan 6, o, and consequently the effect capable of producing rotation di 
a couple M of magnitude 20,p7¢, that is 2£0,X,? cos? 6, or dX V,X,2 / 
the effective moment of inertia of the group), M ¢! which is positive if clockwise 
Considering the head of the left-hand pile as the origin (/ 


and 


2), the distance to 


imilarly for 


| Zt \ 
the point of application of R, is therefore 4 ) 


/ ,*, tan 0,\1 
) 


awa? The co-ordinates of O are therefore 
2V, tan 0, 


21,*, tan6, 2V,x, tan0, 


tan 6, 21, tan6, 


tan 0, 
tan 0, 
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Now consider the effect of external forces acting in the plane of the piles. These 
forces can be represented by a force /*, in the line of F,, a force F, in the line of R, 
and a couple M. Since RF, and FR, produce reactions in any pile of V, and V, tan 6, 


F, 
respectively, /, and F, produce reactions of R. V, and rae tan 4, respectively The 
M M 
rotation due to M is and produces a reaction Q,X, cos 4,4, that is 
V, (F, MX, 
rherefore the total load P, carried by any pile is - , tan 4, ) 
COS O, R, R, 
Substituting the values of FR, and R, gives 
p F, cos a, tan 6, 
cos 6, tan 0, 
lor any pile, the distance XY, 1s x, Se y tan 6, 
In general, the external forces are defined by their vertical component 
W and horizontal component H, and therefore W cos cos 2, and 
H Fy, sin a, F,sina,; W is positive if downwards and H is positive if towards 
the left Substitution in the formula for P, gives 
Vs tan H(tan 6, x 
(5) 
cos (p ZV, (p a)LV, tan 6, 4 


to which must be added the weight of the pile 


Concrete Ship used as a Caisson. 


IN the construction ofa new harbourat St. about 3 ft. thick, was placed on the 
Galini, Crete, a concrete ship built in Great sea-bed. The ship was held in position 
Britain in the year,1919 was used as a above this base by four anchors and sub- 
caisson to form a breakwater behind merged by opening valves in the eighteen 
which floating equipment could be used compartments. The sinking was com- 
to build the remainder of the mole. The pleted in three hours, and in the follow- 
work, described in ‘The Dock and _ ing twelve days the ship was filled with 
Harbour Authority "’ for March, 1953, about 4000 cu. yd. of broken stone. A 


included building within the ship trans- plan showing the ship in position in the 
verse and longitudinal stiffening walls mole is shown in Fig. 1 

dividing it into eighteen compartments The remainder of the mole is formed 
and raising the height of the deck by of 2600 cu. yd. of large precast concrete 
about 9 ft. This was done in the har- blocks placed in position by floating 


bour of Piraus, on the coast of Greece, cranes. The breakwater on the seaward 
from whence the ship was towed to side is of broken rock of which about 
St. Galini 13,000 cu. yd. were required. 

As the ship was about 167 ft. long it The work was carried out for the 
was necessary to avoid unequal settle- Greek Ministry of Public Works by the 
ment of the sea-bed where the ship was Archimidis Contracting Co., who sublet 
to be submerged and to form a level the contract for the reinforced concrete 
surface on which the ship would rest. work in the ship to the N. Gavalas 
Consequently a layer of broken rock, Contracting Co. 


t 


“1678 4" 
Fig. 1. Plan of Mole with Ship Forming Caisson in Position. 
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Precast Construction in Denmark—1. 


He Institution of Civil Engineers of Denmark recently invited some of its members 
to contribute papers on the design, manufacture, and erection of precast concrete 
structural members hese papers are published in full in the Danish language in 
‘ Beton og Jernbeton *’, No. 3, 1953, and also in “* Betonteknik "’, No. 1, 1953 The 
following abstracts are given by permission 


A LARGE INDUSTRIAL 


By R. A. 


BUILDING. 


Larsen. 


Large industrial buildings for the 
Nordisk Kabel og Traadfabrikker at 
Glostrup, Denmark, have a total roofed 
area of about 430,000 sq. ft.; the owner 
required a standard width of 55 ft. for 
the bays but the height varies in the 
ditferent buildings. In most of the 
buildings girders for overhead craries are 
provided ; for this reason services and 
ducts are along the lines of columns 
One-fourth of the skylights have openable 
frames. The columns were cast in situ at 
29 It. 6 in. centres The rest of the 
building consists essentially of ten types 
of precast units, with a few special mem 
bers at corners and near expansion joints 

Koor Ihe roof (Fig. 1) comprises 
four types of members. The trusses are 
simply-supported Vierendeel girders pre- 
stressed prior to erection. They are 
4 {t. 6 in. high, 1 ft. 3 in. wide, and weigh 
about 10 tons. The beams at each side 
of the skylight are reinforced to carry 
their own weight; after erection they 
were prestressed in the length of the 
building (200 ft. to 260 ft.) to provide 
continuity. The same principle was used Fig. 2. Casting the Columns. 


- 


Roof Supported by Prestressed Precast Vierendeel Girders. 


Fig. 1. 
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Fig. 3. Walls of Precast Slabs. 


| 


Fig. 4. The Building during Erection. 
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for the crane-beams and valley-beams 
rhe slabs are supported on the skylight- 
beams and valley-beams The slabs are 
12 in. thick with ribs dividing them into 
panels 4 ft. Gin. by 5 ft. g in the stiffen- 
ing ribs are 


WALLS The 
are of cavity 


deep 
external walls (Fig. 3) 


construction There are 


Fig. 5.—- Erecting Wall Slabs. 


Fig. 6.—-Erection of Beam for 
Skylight. 
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four slabs about 18 ft. by 7 ft. in each 
bay and a pilaster at each column The 
inner leaf is of clinker in 
thick Ihe outer leaf of dense concrete 
has a patterned face 1} in. thick, 
backing of the same thickness 
of the slabs is a lintel, which also serves 
as wind-bracing The concrete 
frames measure 5 ft. 7 in. by to tt. 6 in 
The lintels are 30 ft. long The concrete 
for the pilasters and lintels is coloured 
and was treated with acid to expose the 
agyvregate 
COLUMNS The 


concrete 


and a 
top 


window- 


columns are I-shape in 
cross section, and in the 
pipes and electric mains Ihe 
were cast in situ in 2o-{t 
being bolted to the footings 2 
concrete was placed by the Cranes used 
for erecting the 

MAKING THI 


recesses are dram 
columns 
lifts, shuttering 


precast members 
MEMBERS lhe work was 
large enough to justify precasting on the 
site Ihe factory was in the middle of 
the site and could produce each 
enough members for buildings 
4000 to 5000 sq it 
used Each mould used 
hundred times, and the repairs required 
negligible The time required to 
make a casting varied from two days (at 
a temperature of 65 deg. | for 
prestre 


week 
cove4ril 

limber moulds were 
about a 


were 


root 


slabs to six days for main 
slabs were cast 
from the 


which 


beams I he 
and 
vacuum 


horizontally 
removed moulds by a 
lifter also erected 
into a vertical position for curing 
ing subsequent transport the 
mained vertical Phe slabs 
from the moulds by 
the sides ot the 

ERECTION 
erected by 
1O-tons crane Was not ay 


them 
Dur 
slabs 
removed 
removing 


were 

tons alter 
moulds 

lhe 


vertical 


virder 
booms 

ailable 
ling cranes used for the 

the other members In designing the 
members the hfting capacity of the crane 
taken 
making the members as large as possible 
in order to reduce the number With the 
exception of the main girders the weight 
of all the between 2) 
y tons lhe wall slabs were 
pende ntly of the roof / how 
the methods Ihe triangular’ frame 
for the skylight are prestres ed hie 
roof is insulated with woodwool slab 
placed after the erection 
rendering and 


man 
because a 
Travel 


were erection of 


was into consideration while 


members 1 and 
erected ince 


to 6 


with a surface 


two lavers of rooting felt 
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Wood-wool slabs were placed between 
the valley girders and served as bottom 
shutters for the valleys. The windows 
were inserted when the walls were com- 
pleted. All joints are grouted. The 


CONCRETE) 


surfaces are as left from the shuttering 
and moulds, and are cement washed. 
The erection was done at the same rate 
as the production of the members, namely, 
4000 to 5000 sq. ft. per week 


HOUSES AND FACTORIES. 
By N. J. Manniche. 


“ HJORTEKAER Houses.—About 200 
one-story houses of this type were built 
for the Workmen's Co-operative Housing 
Association during the years 1947 and 
1948 when it was not possible to make 
use of precast units to the same extent 
as in subsequent schemes. The external 
walls have a precast reinforced concrete 
frame. Windows and doors (Fig. 7) are 
fixed in precast frames, for which white 
cement was used. These frames include 
the exterior sill and architrave. The 
window frames are carried down to the 
foundation so that the wall is divided into 
panels with expansion joints to reduce 
the effects of changes of temperature 
The frames support external and internal 
wood wool slabs 1} in. thick, the external 
slab having a rendering of three coats of 
mortar reinforced with expanded metal at 
the joints and at the corners of the house 
The roof slab is reinforced with wire mesh 
and insulated with 3-in. woodwool slabs 
on the underside. Expansion joints are 
provided above partition walls. The roof 
is supported by the walls but is separated 
from them by two layers of bituminous 
felt to allow for expansion and contraction 

HeERLEV”’ Hovuses.—In years 
1948-49 about 300 single-story houses 
were built for the Copenhagen Building 
Society, fifty having reinforced concrete 
frames and 250 load-bearing walls. In 


Fig. 7..-Window and Door Panels 
of Hjortekaer House. 


the framed houses the walls are precast 
slabs 2} in. thick with stiffening ribs fixed 
to the frame by vertical dovetail joints 
reinforced with U-shaped stirrups. The 
internal lining is 3-in. woodwool slabs, 
which are plastered 

The houses (Fig. 8) with load-bearing 
walls comprise precast panels 3 ft. 8 in. 
wide by 8 ft. 6 in. high by 3 in. thick, 
with a 2-in. insulating layer attached ; 
there are ten cylindrical holes in each 


slab as shown in the cross section in 


‘ig. 8.—Erection of Herlev Houses, 
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Fig. 9 Che slabs were made on a pro- crete, a core of rock-wool, and a lowe! 
duction line partition walls were cast laver of lhghtweight concrete All pat 
on the floor and erected by the tilt-up tition walls are of lightweight concrete 
method Ihe roofs are of timber and precast to the full height The slabs 
corrugated asbestos-cement sheets were made on the site under cover 


BARRACKS.-In the construction of Erection was done by cranes. Precasting 
single-story barracks with a roofed area — started in July, 1952, and nearly all build 
of 160,000 sq. ft. the structures were pre ings were completed by the end of the year 
cast with surfaces that required no fur- BorLcer SHop.—-In 1951 a boiler shop 
ther treatment or which were suitable for 410 ft. long (Figs. 11 and 12) was built 


painting. Slabs for roofs and external at the shipyard of Messrs. Burmeister 


walls have an insulation of rock-wool or and Wain Precast members were used 
vlass-wool ; a section through a wall slab except for the main columns, which were 
is Shown in Fig. 10 The roof slabs have cast in situ The arches supporting the 
an upper layer of dense reinforced con roof are of timber. The crane girders 


—- - 
24") Arrangement at 


Cross Section “of Wall Slab ate 


Fig. 9. Sections of Wall Slabs for Houses. 


Lightweight morta 
Lightweuht concete 


= 
= Reinforced concrete 


Fig. 10.- Wall-slabs for Barracks. 


Fig. 11. Interior of a Boiler Shop. 
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Fig. 12. Wall of Boiler Shop. 


Fig. 13..-A Complete Prefabricated Factory. 
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were cast on the floor 
shaped 
flanges 


they are channel 
beams with 2]-in and 
\fter erection on the columns, 
additional reinforcement was placed and 
the channels filled with in-situ concrete 
Ihe crane girders have a cross section of 
1 ft. Sin. by 4 ft. 2 in. and are 25 ft. long 
lhe weight of a complete girder is about 


webs 


12 tons. The weight of each precast 
channel beam was 3 tons The walls and 
vables have secondary ribs and panels 
about 12 ft. long All the members were 


erected by a 
rails at the centre of 
covering the entire site 
towers, 


tower-crane travelling on 
the building and 

Sixteen scaftold 
tower-crane, 


moved by the 


were 


used for the construction of the 34 main 
columns, two scaftolds being used for each 
column Each scaffold 
about 1} tons and could be 
crane in about ten minutes lhe amount 
of timber used for the scaffold) and 
shuttering was much less than that gener 
ally used for construction of this kind 


(To be « 


weighed 
moved by the 


towel 


\r the 
panels 


Kesearch Station 

reinforced 
beams and glass lenses have been tested 
The panels measured 11 ft. 3 in. by 
4 ft. 2 in., and were designed and made 
by different firms. Each panel consisted 
of seven longitudinal ribs 3 in. deep at 
S-in. centres reinforced with one $-in 
diameter bar in the bottom, and fourteen 
similar transverse ribs at S-in. centres 
each reinforced with one bar In 
one panel glass lenses 64 in. by 6} in. by 


Building 
omp! 


two 


concrete 


i in. had been placed in position before 
the other 


the concrete was placed In 


DtrinGg the construction of the Mayo 
Memorial Medical Centre at the Univer- 
sity of Minnesota in Minneapolis, U.S.A., 


concrete pumped to a height of 
176 ft. 4 in. for the construction of the 
roof of a three-story structure above the 
seventeen stories of the main building 
The building ts a steel-framed structure 
with concrete tloors Iwo machines were 
used to pump the concrete through 6-in 
pipes which were supported at intervals 
of 20 ft. by frames tied to the steel frame 
The length of pipe from the 
pumps to the point of placing was 550 ft 
For the lower floors the two 


Was 


vreatest 


machines 
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Test of Concrete-and-Glass Panels. 


Concrete Pumped to 


PRECAST CONSTRUCTION IN| DENMARK. 


Fig. 14. Joints between Roof Beams 
and Columns 
Figs. 13 and 14 give an interior view 
and a detail of another precast factory 
recently erected in Denmark 
mtinucd 


panel, plaster was used instead of glass 
and the plaster broken out before the test 
Both panels were supported on 
walls 1o ft. 3 in. apart and loads applied 
until failure occurred The detlection of 
the panel with lenses was about one-half 
of that of the 
and the 
pressive zone of the 


simply 


other under similar loading, 
so strengthened the com 
panel that the load 
could be increased until yield occurred in 


lenses 


the reinforcement Failure was thus slow 
and progressive, whereas the panel with 
out lenses failed suddenly due to com 


pression 


a Height of 176 ft. 


supplied up to 34 cu vd. of concrete per 
hour, but for the upper floors this was 
reduced to an average of 15 cu. yd. per 


Nevertheless, 


seventeenth 


from the 
floor it was 


hour seventh to 
the pos sible to 
complete one floor, contaiming 350 cu. yd 
of concrete, each with eight 
only Altogether 23,000 cu. vd 
crete were required for the building. 
Ihe building was designed by C. H 
Johnson Architects-E-ngineers, and the 


week men 


ot con 


contractors were the Steenberg-Madsen 
Construction Co I hie foregoing is 
abstracted from “ Engineering News 


ktecord for August 27, 1953 
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A Prestressed Precast Helicoidal 


THE helicoidal staircase shown in Fig. 1 
comprises nineteen precast steps, each of 
the same shape, connected together by 
three cables anchored in in-situ members 
at the top and bottom. The height of 
the staircase is 13 ft. 14) im. and its 
diameter on a horizontal projection is 
6 ft. 10$ in. The treads are 2 ft. 34 in. 
long and have a width varying from about 
4 in, to 13 In.; the rise is about 7} in. 
The shape of the steps is shown in Figs. 2 
and 3, and a developed section is given in 
Fig. 4 (these illustrations are on page 389). 

In each step are formed three holes of 
1{ in. diameter, except for 3 ft. 3 in. at 
the top and bottom of the = staircase 
where they are 2 in. diameter, through 
which are passed the cables. Each 
cable comprises twelve 5-mm._ wires 
which are stressed to about 
per square inch giving a total force for 
the three cables of about 23 tons. The 
cables are anchored at the first and last 
step by steel cylinders and wedges of a 
patented Italian design and the ends of 
the wires projecting from the anchors 
are embedded in the top and bottom 
in-situ. members. 

The steps were cast in a single mould 
and were threaded on to the cables, the 
lower ends of which had been cast in the 
springing member. The cables were ten- 
sioned from the top step by a jack of 
Italian manufacture. After the cavities 
for the cables had been grouted the 
landing member was cast. 

The staircase was tested by applying a 
load of 220 Ib. on each step, and under 
this load the vertical deflection at the 
mid-height of the staircase was 0-006 in. 


50 lb. 


Staircase. 


Fig. 1. 


The staircase designed by Dr. 
Giuseppe Rinaldi and is described in the 
Spanish journal “‘ Informes de la 
struccion for December, 
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Lectures on Building. 


THE following lectures have been arranged 
by the Ministry of Works 
Is free 

Field Maintenance of Builders’ 
by J. Stafford (George Wimpey & Co., 
Ltd.). Ministry of Works Building, 
Ashley Street, Birmingham 5. Decem- 
ber 15. 7.15 p.m 

Foundation Problems, by L 
(Superintending Structural 
Ministry of Works) 


Admission 


Plant, 


R. Creasy 
Engineer, 
Technical College, 


388 


Stoke 

7 p.m 
Scottish Building 

niques, by D. K 


Park, Guildford December 16 
Practice and Tech- 


Baron (Building Re 


search Station). Oughton’s Restaurant, 
Church Place, Dumfries. December 17 
7.15 p.m 

Productivity in House Building, by 
A. E. Chittenden (Ministry of Works 
Technical College, Hampstead Road, 
Watford. December 17. 7 p.m 
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Fig. 2 DETAILS OF A STEP 


1; 


Fig. 3—PLAN OF STEPS 


 ScaSiss oF WIRES 


Fig. 4.—DEVELOPED SECTION THROUGH THE STAIRCASE 


Details of Prestressed Precast Helicoidal Staircase. 
(See page 388.) 
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Book Reviews. 


* Theory and Practice of Reinforced Concrete." By 

C. W. Dunhan McGraw-Hill Book 

Price és 
THe third edition of this book is in two 
volumes, of which this (the first) deals with 
the principles of the design and analysis of 
reinforced concrete members. Statically 
indeterminate frames are not considered 
in this volume. The treatment is in 
accordance with modern U.S.A practice 
and conforms with the building code, pub 
lished in 1951, of the American Concrete 
Institute. Methods of design based upon 
loads at failure are explained, and there 
is a Chapter on prestressed concrete 

The theories are demonstrated by 
applying them to the design of simply- 
supported beams and slabs, foundations, 
and walls \ method of calculating the 
pressure on a retaining wall due to a con- 
centrated surcharge is also given The 
design of slabs reinforced in two directions 
and subjected to a uniformly-distributed 
load is treated briefly, as also are flat-slabs 

Chapters deal with the properties and 
manufacture of concrete, shuttering (in- 
cluding data on the pressure due to wet 
concrete), and details in- 
cluding surface finishes, waterproofing, 
and construction, expansion, and contrac- 
tion joints 

This volume is suitable for students 
rather than practising engineers, and there 
are many completely worked-out numeri- 
cal examples and problems to which the 
answers are given 


miscellaneous 


“ Calculation, Design and Testing of Reinforced 
Concrete." Ky Kk Ra Second Edition 
London : Sir Isaac Pitman A Sons, Ltd Pr 

Tuts edition of this book differs from the 

first only in that short notes have been 

added on the ultimate strength of singly- 
reinforced beams, rigid frames, reinforce- 
ment around large openings, and _ shell 
roofs. The code of practice published in 

1934 by the D.S.L.R. is still referred to 

as the “ new ”’ code and references to the 

by-laws of the London County Council 
are to the by-laws which were super- 

seded in 1952 
In presenting in one volume the theory 

of reinforced concrete and the testing of 

materials and simple structural members, 
the book fulfils its purpose admirably 

The part dealing with design would, 

however, be improved for the use of 

students by more and clearer drawings 
showing the arrangement of reinforcement 


490 


in simpler structures in place of details, 
which necessarily must be inadequate, of 


structures such as shell roofs 


Die Bodenphysikalischen Grundlagen Stitz- 


‘“‘Handbuch fiir Stahibetonbau.”’ 
Vol. IV, Part Fifth editi By Mund 
Berlin: Wilhelm Ernst & Sohn. 1 Price 2 


Tuts book, which forms part of 
standard handbook on reinforced concrete 
in the German language, deals with the 
principles of soil mechanics and the 
design of retaining walls 

Ihe author introduces the theory of 
stability of walls subjected to earth pres- 
sure, giving first Coulomb's wedge theory 
and then a detailed treatment of graphical 
methods derived therefrom, in luding the 
solution by Kebhann This method is 
developed to determine in a simple 
manner, by application of planes of rup- 
ture in distribution of 
pressure on walls subject to any combin- 
ation of surcharge Rankine-Winkler’s 
theory of earth pressure, based upon the 
conception of a mass of earth whose upper 
indefinitely extended, is 
examined and is stated to give accurate 
results only where the slope of the soil 
coincides with its natural angle of repose. 
It is stated that this theory cannot there- 
fore be generally applied to gravity walls, 
but can always be relied on, as has been 
demonstrated by Mérsch, to give correct 
results for walls of the cantilever type 
with or without counterforts that are 
usual in reinforced concrete Numerous 
clear diagrams are a feature of the book. 

Examples of construction have been 
taken from the previous edition and many 
interesting recent works have been added. 
These include bridge abutments and deep 
foundations, as well as a wide range of 
plain and reinforced concrete retaining 
walls. The examples are illustrated by 
valuable details of construction Ketain- 
ing walls subject to hydrostatic pressure 
by groundwater or a water-table are also 
considered. 


each case, the 


surtace 1S 


“ British Standards Institution Year Book.” 1) 
London gritish Standards Institution. Pr 


fd 

Tuts year-book contains a list of the 
British Standards current at March 31, 
1953, and gives a brief description of each 
Standard It contains a list of 
British Standard Codes of Practice for 
buildings and the names of the members 
of the main councils and committees. 


also 
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ANALYSIS OF A PARABOLIC ARCH 


Analysis of a Parabolic Arch Supported by 


Columns Fixed at their Bases.—II.* 
By V. A. MORGAN, M.Eng., A.M.Inst.C.E. 


Example of Design. 

PHE weights of the arch rib, purlins, glazing, and sheeting will be considered 
as uniformly distributed over the horizontal projection of the centre-line of the 
arch rib. A more accurate investigation can be made by influence lines plotted 
from the equations previously derived, multiplying the ordinates of the influence 
lines by the actual loads or by the loads acting at the centres of gravity of the 
segments of the rib. 

[he dimensions of the frame are assumed to be: Spacing, centre to centre, 
of frames, s 15 ft.; column height h span of arch rib I 20 ft. ; 


L 
rise of arch r 10 ft. The rb at the crown ts 9:5 in. deep by fo in, 


St) 
wide, J, . The rib at the springings ‘5 in. deep by ro in. wide, 


The column is 12 in. deep by 10 in. wide, J, Therefore 
I, = and 1, = 2-27]4, which is as near as is practicable to 2°24] 5. 

Ihe conerete is ordinary-grade and vibrated, the mixture being 1: 2: 4. 
The maximum allowable stresses in bending are 1100 Ib. per square inch com 
pression in concrete, and 18,000 Ib. per square inch tension in steel, In accord 
ance with British Standard Code of Practice No. 114 (1948) these stresses may 
be increased by one-third for the effects due to wind. 


Loap.—Concrete purlins 
\verage weight of sheets and glazing 
Average weight of arch mb 
fotal dead load 


Columns. 
Wall sheeting 


Steel side rails 


lotal 14 


SUPERIMPOSED Loap.-In accordance with British Standard Code of Practice 
No. 3, Chapter 5 (1952), the superimposed load varies with the slope of the roef 
from 15 lb. per square foot for slopes up to 30 deg. to zero at a slope of 75 deg. 
For this case an average load is assumed of 10 Ib. per square foot of the horizontal 
projection of the roof. 

Assuming normal openings in the walls i accordance with ©.P. No 
Chapter 5, and a maximum velocity of the wind of 63 miles per hour, the 
horizontal load p due to wind is 10 Ib. per square foot. By dividing the cur 
roof into tour segments by chords at angles of approximately 60 deg. and 
to the horizontal, average pressures on the vertical projection r may be obtained 


tl was, in thi for A 


Ib. per sq. ft. 
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of o-4p and — o-1p on the windward side and — 0-45) on the leeward side. The 
horizontal components give average pressures of 0-3) + 0-2p and — 0-45p + o-2p 
on the windward and leeward sides respectively. For walls with normal open- 
ings the pressures may be assumed to be 0-5) + 0-2p on the windward side and 

O-5p + o:2p on the leeward side. As the vertical suctions due to wind are 
less than the dead load of the roof they will be ignored. 

Three types of load, as shown in Fig. 1, are considered, namely, (a) Hori- 
zontal loads, ps = 150 lb. per foot of height ; the maximum moments, etc., are 
obtained from p, = (0°5 + 0°2)P; (+) The horizontal component of the normal 
wind load acting on the vertical projection of the roof, ps = 150 lb. per foot of 
height, the maximum moments being due to pressures py = (0-3 + 0°2)p and 

0°45p + 0-2p on the windward and the leeward sides respectively ; (c) The 


vertical load ws due to the dead load ws = 300 Ib. per foot of span and to the 
imposed load wags 150 lb. per foot of span. 
Mar 238 132,861 I 
ae 3 3 Dy O° 254); O-182p, 0:0 399% 
840 730,240 326 
Mp 78°5 77,219 
sL? 840 730,240 ~ 326 
Ve 2¢ 45,291 
si? S40 730,240 ~ 326 
77 106,749 1 3u 
S40 730,240 326 Py + 3 
H 739 5252 
41 A 737 5254 0-288 o-o8ow 
sl. 840"! 18,256"? 326 Pr P 
10 5252 
sb 840 18,2560 ~ 326 
S7é 291 
103 3 {2 Ps O'1226p, O-21 2p, o-o8ow. 
sl. 840 18,256 326 
sL 840! ! 18,256° 326 


The maximum bending moments due to the wind determine the design of 
this frame ; the horizontal suction due to the wind on the roof and the leeward 


wls 


“146 
Fig. 1. 
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wall increases the moments due to the dead and imposed loads. The maximum 
moments on the columns occur at D and C. These moments are due to a suction 
of 7 lb. per square foot on the leeward wall and a pressure of 3 lb. per square 
foot on the windward wall, with a suction of 6-5 lb. per square foot and a pres- 
sure of 1 lb. per square foot on the leeward and windward vertical projections 
respectively of the roof. 


Maximum Moments and Thrusts on the Columns. 


M 72,000|/(7 x 0-284) (3 X O-0914) + (6°5 O-182) 
1 0-146) (30 0°0399)) in.-Ib 344.750 in.-lb 
Vertical thrust on the centre line at D 
{lO 300) 0O°297 x 300) t+ (30 150) (14 x 300) 9740 |b 
Horizontal thrust at D 
300[(7 * 0-877) + (3 X O-1226) (6-5 x 0°288) +- (0-212) + (O-08q x 30) Ib 
3314 |b 
Mep 72,000 (7 0:0934) (3 0-031) + (6°5 O-106) 
(1 X 0-066) (30 0*0491)| 214,450 In.-lb. 


Vertical thrust at ( 9740 200 5540 Ib. 
= 974 4 54 
Horizontal thrust at ¢ 
300) (6°55 0-288) (4 * 071226) + (I 0-212) + (30 Ib 1279 lb 


Design of the Columns. 

Assume that the effective height of a column is the height from the feet 
of the columns to half the rise of the arch. This assumption is made as the 
rib, the roof covering, the curved sheeting, and the wind bracing all contribute 
to the partial fixity of the top of a column. The side rails restrain the columns 
in the direction of the length of the building. Therefore for a column 12 in. 


h 300 
by 10 in. with an effective height of 25 ft., D = 25 and the reduction- 
12 


coefficient for the stress in a long column is 0-677. B.S. Code No. 114 allows 
an increase of 334 per cent. in the allowable stresses for the effects of wind forces, 
so that the reduction-coefficient may be increased to o-888. The allowable stresses 
are then ¢ = 18,000 16,000 Ib. per square inch and c = 0-888 

g8o Ib. per square inch. Paragraph 312(c) of the Code allows the permissible 
stresses to be determined without reference to the reduction-coefficient for sec- 
tions within a distance of ‘ from the base of the column. Let x, be the distance 


of zero moment (point of contraflexure) from D, and the suction due to wind on 


column DC = 7 * 15 = 105 lb. per foot of height; then the equation for the 
2 105x? 
moments on the column 344,75 4 o, and x, = 10 ft. from D. 
12 2 


At a distance of from D(= 2-5 ft.), M 249,208 in.-lb. and the vertical 


thrust = &ggo lb. ; therefore ¢e = 27-8 in. Using two bars, I-in. diameter, on 
both the tensile and compressive faces of the column, with 1 in. of cover, ¢ = 815 lb. 
per square inch and ¢ = 14,300 lb. per square inch. 

At the base of the column, Mpc = 344,750 in.-lb., the vertical thrust 


9740 lb., e = 35°4 in., 3°37, and with the same reinforcement « 1120 lb. 


d 
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per square inch and ¢ 


20,800 lb. per square inch. The allowable stresses due 
to the effects of wind are ¢ = 24,000 Ib. per square inch and « 1467 Ib. per 
square inch. At a distance of 4 ft. from D the bending moment is 195,758 in.-lb. 
so that the four 1-in. diameter bars need extend only 4 ft. from the base and 
be lapped for a distance of 3 ft. with the main reinforcement of the column 
which is designed to resist the moment and thrust at the top of the column. 

At © the moment Mep = 214,456 in.-lb., the vertical thrust 5540 Ib., 
and e = 38-8 in. Using four bars of {-in. diameter at the corners of the column, 
é 755 |b. per square inch and ¢ = 16,700 lb. per square inch. The stress in 
the steel is only slightly greater than the allowable stress of 16,000 Ib. per square 
inch, and hardly merits an increase in the area of reinforcement, but four }-in. 
bars may be lapped with the {-in. bars at this section. 


Design of the Rib. 
[he stresses in the rib will be calculated at two points, namely, at half the 
rise (v = § ft.) and at the crown (vy =7 = 10 ft.). The critical moments are 
those due to the suction of the wind and the vertical load giving the greatest 
value of Mcp. Transferring the origin of the equation of the centre-line of the 
rib to any point at a distance x ft. from C, the equation becomes 
y = 23 (2) 
L 
$y taking moments about any point on the centre-line of the arch at a distance 
x ft. from C, the moment at any section of the arch is 


(a) Due to the load p, 


(4) Due to the load ps 


pl (075 o-2077 ) (os ) X 0212} 
| 


(c) Due to the load 3p 1-5 0*1473 
Pp: f 17 


sy adding these equations and substituting p 10 lb., s = 15 ft., and L 20 ft., 
the expression for the moment may be written 


M, 19°5x3  2982-0Q% 17,848°8. 


If x = © ft., the moment at this point is 11-8 ft.-lb. and therefore the point of 
contraflexure is slightly less than 6 ft. from C. 
At half the rise of the arch y 5 ft., x 2-93 ft., and the moment ts 
8408-7 ft.-lb., H = 791 lb., and V = vertical load = 4223 lb. To obtain the 
direct thrust on the centre-line of the rib, multiply the resultant of H and V 
by the cosine of the angle between this resultant and the slope of the centre- 
line of the arch at the point x = 2-93 ft. and y = 5 ft. Thus, from equation (2), 
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tan 4 2 ; for x 2°93, tan§ I-414, 
dn 
and the slope of the arch at this point is 54 deg. 44 min. The resultant 
4290) 


Ql 


V 4223° 791" $290 Ib. acting at an angle whose tangent is that 


79 deg. 47 min. The direct thrust is therefore 
$240 cos (79 deg. 47 min. — 54 deg. 44 min 3880 Ib 


1 the rib at this section is 11-44 in., M 100,904 in.-lb. 
ng two j-in. bars at the top and bottom of the rib. ; 
11,200 Ib. per square inch. 


At the crown, 1 10 ft., a » M = 7146-7 ft.-lb., and H = 304 Ib 
Considering only the vertical load. . 5052 {ft.-lb. and H Sor Ib. Where 


t 


M 85,760 in.-lb., ¢ = 282 in., d in., and . With two }-in, 


bars at the top and bottom the percentage of steel is 2°17, and, for equal areas 
of steel at the top and bottom, the limiting value Ol mt, for bending combined 


with a small thrust is 0-373. For this value of Ny, ¢ 537 Ib. per square inch 
and 3.350 |b. per square inch. For M = 67,824 in -lb., 


percentage of steel of 2-18, and a 


“355, 135 Ib. per square 
t 10,500 lb. per square inch. 

Thus the reinforcement in the rib from crown to half the rise Is two }-in 
bars, in the top and bottom, and from half-rise to springing two {-in. bars, in 
the top and bottom, with 1 in. of cover. Lateral ties. | in. diameter at g-in 
centres, must be provided to restrain the bars. 

The main reinforcement of the columns comprises four {-in. bars, with four 


}-in. bars extending 2 ft. 6 in. on each side of the junction with the arch rib, 


the {-in. bars being continuous with the bars in the arch at th junction \t 


the base of the column four I-in. bars, securely anchored in the base by hooks 
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or bends, should extend 4 ft. above the base and lap with the j-in. bars 
in the column. 

The construction of the frame may be made more simple by precasting it 
in three parts, namely, the two columns with the parts of the rib projecting to 
the point of contraflexure, and the remainder of the rib. The joint between 
these portions will be scarfed as shown in Fig. 2, the joint extending for about 
12 in. on each side of the point of contraflexure and bolted at about 4 in. from 
the ends of the joint. It is not necessary to increase the dimensions of the rib 
at the joint, but as the projections act as cantilevers they must be suitably 
reinforced. It is more convenient for erection for the joint to be as shown with 
the projection from the rib forming the upper portion of the joint rather than 
to have the projection from the rib at the bottom. This has also the advantage 
that under vertical loads the inside faces of the joints are in compression. 

To secure adequate fixity of the columns the base should be large enough 
(depending on the ground pressure) to prevent rotation. The best method 
appears to be to place the column eccentrically on the base so that under the 
effects of the bending moments and thrusts due to the dead and live loads (but 
not the wind) the ground pressure is uniformly distributed. For this frame the 
outward bending moment due to the vertical load is (0-0399gwl? ~ o-8qLwsd,), 
where d, is the depth of the base. Thus for the forces due to the vertical load V, 
at the column base (the weight W, of the base may be ignored in the calculations 
except for small allowable ground pressures), and, calculating moments about the 
centre-line of the underside of the column base, V ,e oosquwLsd,, 


3 ft. 


0:0399w L?s 


so that e (0-0399L 
1 
into account the bending moment due to the wind so that the allowable ground 


pressure is not exceeded. 


o-o8gd,). The base is then to be designed taking 


If it is considered necessary to provide greater fixity 
against rotation or flexibility, the base can be made deeper or deeper and wider 
depending on the nature of the ground. 


Compacting Sand. 


A MACHINE, known as a “* Vibroflot,’’ is 


lowered into the sand (while vibrating) 
being used to consolidate sand on the 


a jet of water is forced through its tip 


site of a large chemical works in Florida 
According to Mechanical Engineering 
for February, 1953, the process will save 
about £90,000 on this site and six months 
after erection the building has not settled 


on the sand although theoretically it 
should have settled 1 in By means 
of a vibrated tube, columns of com 


pacted sand of about 8 ft. to 10 ft 
diameter are formed, and it is claimed 
that these columns strengthen’ the 


sand under a 
increase 1ts 


whole of the 
and greatly 
pressure 
The tube is vibrated by an electrically 
driven eccentric which produces a centri- 
fugal force of ten tons. The tube is 
suspended from a crane, and as it is 


building 
resistance to 


390 


so that the tube sinks through saturated 
sand On the site at Florida the tube 
was sunk to an average depth of 13 ft 
As the tube sinks, sand is shovelled in 
to fill the space formed by the compa 


tion of the surrounding soil The tube 
is withdrawn in stages of 1 ft., and 
vibrated at each 1 ft. of depth until it 
is thought that maximum compaction 


of the surrounding sand has been obtained 
An average of 2} cu. yd. of sand is used 
to fill the space made by the vibrator 
The vibrating tube is used at about 8 ft. 
centres so that the compressions caused 
by the bores overlap (the diameter of 


the tube is not stated The machine is 


being used by the Rust Engineering 
Company, of Pittsburgh, U.S.A 
December, 1953 
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CYCLOTRON BUILDING AT A 


LONDON HOSPITAL. 


Accelerator and Cyclotron Building 
at a London Hospital. 


THE new research building at Hammer- 
smith Hospital, London, for the Medical 
Kesearch Council, consists of three sec- 
tions each separated from the others by 
expansion joints to allow for unequal 
settlements of the structures due to dif- 
ferences of the loads and types of con 
struction (Fig. 1) 

The central building at present has 
four stories each 11 ft. high, but it is in- 
tended to add a further four stories later 
Che building is a framed structure 120 ft 
long and 36 ft. wide with a row of 
columns longitudinally to provide spans 
of 14 ft. 6 in. and 21 ft. 6 in The floors, 
in which heating are embedded, 
are 6 in. thick plus finishes 1} in. thick 
The present building contains workshops, 
laboratories, etc., and the future floors 
will be used mainly for administrative 
purposes 

At one end of the central structure 
is the linear accelerator building and at 
the other end is the cyclotron building 
These structures are designed to give full 
protection against the escape of radia- 
tions, and the walls and roofs have a 
minimum thickness of 6 ft. of very dense 
concrete. A small amount of reinforce 
ment was used and 1:2: 4 concrete 
placed and compacted by immersion 
vibrators. It was necessary to ensure 
that there should be no straight joints ; 
no vertical joints are used, and horizontal 
joints are in grooves 6 in. deep by 6 in 
wide. 


coils 


The éxtract ventilation pipes pass 


Fig. 2.—Air-Pipes in the Walls of 
the Cyclotron Chamber. 


December, 1453 


Fig. 1. 


ing through the wall of the cyclotron 
chamber have right-angle bends to prevent 
the esc ape of radiations (Fig. 2 
Ihe linear accelerator building 
treatment room about 14 ft. 6 in. square 
by 17 ft. high An electrically-operated 
floor can be altered in level so as to allow 
the operator to adjust the position of the 
floor rather than that of the accelerator 
which is very accurately fixed in position 
The cyclotron building houses a cyclo 
tron weighing about 110 tons which had 
to be very accurately erected and its 
position relative to the structure main 
tained Ihe chamber is 20 ft. 6 in. by 
44 ft. 6 in. by 16 ft. 6 in. high, with access 
to an assembly bay which is_ blocked, 
when the cyclotron is in use, by a mas 
sliding door (operated by a j-h.p 
motor) to afford protection to the statt 
This door is about 22 ft. 6 in. long, 14 ft 
high, and to ft. thick it weighs about 
185 tons and ts supported by a frame 
work of rolled steel joists carried on roller 
bearings The mechanism for 
the door was designed and made by 
Messrs. F. Piper & Sons, Ltd Phe door 
is constructed of reinforced c« 
blocks in 
ternal shuttering: this wa 
be the method by which sufficient 
accuracy could be achieved to allow for 
the specified clearances of in 
the door and the surrounding concrete 
rhe base for this door is shown in Fig. 3 
\ similar type of door, but of smaller 
size, seals the entrance from the adjoining 


has a 


sIVe 


operating 


mcrete, using 


thick as ex 


prec ast concrete 
considered to 


only 


between 
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CYCLOTRON BUILDING AT A LONDON HOSPITAL. (CONCRETE 


waiting room In this case a steel box 
was mounted on roller bearings as in the 
case of the larger door and then filled 
with concrete (designed by Colcrete, Ltd.) 
weighing over 300 Ib. per cubic foot 
The thickness of the concrete inside the 
steel box is 3 ft. and the door weighs 
about 35 tons. This concrete has the 
same resistance to the penetration of rays 
as the thicker concrete wall surrounding 
it 

All the electrical apparatus, etc., re 
quired to operate the cyclotron magnet 
is in a lightly-reinforced concrete-framed 
two-story building, adjacent to the cham 
ber, which also contains several labora- 
tories. On the roof of these two buildings 
is the cooling-plant house, constructed of 
reinforced concrete walls 6 in. thick with 
semi-circular ends 

The contractors for the whole of this 
work were Sir Robert McAlpine & Sons, 
Ltd. The architect was Professor Basil 
Ward, F.R.I.B.A., of Messrs. Ramsey, 
Murray & White, and structural 
engineers were Considére Constructions, 


Fig. 3. 


Base for the 10-ft. thick Door. 


Ltd The photographs are reproduced 
by courtesy of the 


Council 


Medical 


A Prestressed Gas-Holder Tank. 


A PRESTRESSED gas-holder tank recently 
completed at Cromer for the Norwich 
Division of the Eastern Gas Board is 
believed to be the first of its kind to be 
built in this country. The tank (Fig. 1) 
has an internal diameter of 74 ft. and a 
depth of 27 ft. 6 in. The wall is con- 
structed of gunite and is prestressed cir- 
cumferentially by  o-2-in. high-tensile 
cold-drawn wire which is wound = con- 
tinuously around the wall by the equip- 
ment shown in fig. 1 The wire passes 
from spools on the suspended carriage 
through a former which reduces the 
diameter to 0177 in., and the force 
required to pull the former round the wall 
tensions the wire. The wall of the tank 
is stressed by a single layer of wire and 
the heavy ring around the top by two 
layers of wire with gunite placed between 
the layers. The wall is prestressed ver- 
tically by ?-in. high-tensile bars at 3 ft. 
3 in. centres. The total amount of wire 
used was about 6 tons. 

The main contractors were Messrs. 
Newton Chambers & Co., Ltd., and the 
contractors for the prestressing were 
Preload (Great Britain), Ltd. 


39° 


Fig. 1. 


Kesearch 


Winding Prestressing Wire 
around Wall of Tank. 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


~~ 


GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 

EACH UNIT A COMPLETE ASSEMBLY 

NO LOOSE PARTS—LOW MAINTENANCE 


POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED (Dept. S) 
210, Terminal House, Grosvenor Gardens, London, S.W.! 
"Phone: SLOane 5236. ‘Grams: Byrdicom, Wesphone, London. 
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URE FOR CONCRETE 


MEMBRANE CURING 
for horizontal and vertical surfaces 


“RITECURE” 


MEMBRANE CURING 


Further Notable 
Points 


@ RITECURE reacts with the calcium 
radical to aid in producing the 
tough, impervious, adherent film. 


@ RITECURE increases the abrasive 
resistance and ultimate durability of 
the concrete surface. 


@ RITECURE, colourless and non- 
staining, contains a temporary green 
indicator. This colour disappears in 
a day or two. 


This illustration shows part of several miles of concrete kerbing on which 
“RITECURE"’ was used. Note the simple and one-man operation, and 
the absence of covering materials. This work was carried out by the 
County Council of the West Riding of Yorkshire. County Engineer: 
Mr. S. Maynard Lovell, O.B.E., T.D. 


4 RITECURE is sprayed on the concrete surface and forms a cellophane-like skin which ensures the 
Pp 

- retention of the maximum amount of moisture in the concrete. It has been effectively and economic- 
A ally used on over eight million yards of roads, runways, floors, cooling towers, and other structures 


in this country and for many million yards of concrete abroad in extremely high and low tempera- 
tures and varying climatic conditions. Its use is backed by a highly skilled Technical Service with 
an extensive experience in concrete curing. For full details, send to: 


STUART B. DICKENS, LTD. 


86 VICTORIA STREET, LONDON, &8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE : LEICESTER 20390 
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RESEARCH ON PRESTRESSED ROADS. 


Research on Prestressed Roads. 


fue following is abstracted from. the 
report for the year 1952 of the Koad 
Kesearch Board (H.M. Stationery Oftice 


Price 45 od 


Friction due to Formation. 


The have been 
measured on prestressed roads at Crawley 
New Town and in’ Hampshire The 
amount of prestress in a slab depends 
upon the freedom with which the slab 
can contract under the effect of the pre 
stressing Some to tree 


formation 


movements of slabs 


forces resistance 


movement is imposed by the 


slab; (3) When 
the formation 
and (4) 


had started 
about 


movement 
restraint 
Formation restraint 


Was 


cle« reased 


only shghtly with further movement 
Precautions to be taken in the con 
struction of prestressed roads have been 
recommended, including stronger con 
crete, transverse reinforcement near the 
anchorages, protection against flying 


wedges, distant-reading devices for ob 


serving the extension applied to the 
cables, and gogvle to protect the eves 
against ftilving fragments of concrete 
The necessity for greater precaution im 


Fig. 1 
and it is necessary to know what this 
resistance is in order to determine how 
much residual stress remains in the con 
crete At Crawley the lab has begun 
to shde slightly more freely than when 
constructed \ slab 40 ft. long by tro ft 
wide by 6 in. thick laid on waterproof 


paper on sand was pulled (fig. 1 
distances up to 3 ft 


through 
and the restraint 


due to the formation was determined for 
different movements (/ig. 2 It was 
found that (1) The force to start move 
ment was S84 per cent. greater than that 
to maintain or re-start movement 2 


All the forces were considerably less than 
the normal prestressing forces for such a 


1953 


Measuring Restraint of Prestressed Slab. 


road work arises because the slabs beimny 
stressed are thinner and lonver than in 
normal construction Because the laly 
are thinner there are reater stresses at 
the anchors and therefore wreater chance 
of failure, and longer labs mean that 
more energy 1 tored in each cable and 
therefore vreater damave is lkely when 
failure occur 


Distribution of Stresses. 


bests have been made to determine the 
distribution of stresses due to the appl 
cation of a force on the edge of a slab 
Ihe strain-gauge used consisted of four 
wire-resistance stram-gauves cemented to 


| 
. 
N 
a 
December, 


RESEARCH ON PRESTRESSED ROADS, 


a mild-steel plate having enlarged ends 
the central portion of the gauge being 
protected by a brass cover so that the 
concrete exerted force on the enlarged 
ends only The gauges were connected 
as a Wheatstone bridge, and the strains 
determined by measuring the out-of 
balance voltage on a potentiometer 
Several such gvauges were cast along the 
main axis of a rectangular slab 6 ft. long 
by 1 ft. 3 in. wide by 6 in. deep The 
gauges were parallel to the 1-ft 2-1n 
side and the slab was subjected to a pair 
of line loads which were directly opposite 


SLAB 


Fig. 2. 


Fig. 3. 


4oo 


MOVEMENT 


Formation Restraint on a Slab. 


Distribution of Strain in a Prestressed Slab subjected to a Single 
Pair of Collinear Concentrated Loads. 


CONCRETE 


each other and normal to the 6-ft. by 
6-in. faces This simulated the force 
applied by a single prestressing cable 
By shifting the application of the load 
along the slab, and reading every gauge 
for each position of the loads, the distri- 
bution of strain within the slab was 


obtained In ig. 3 the experimental 
results are plotted together with the 
results of a theoretical investigation and 
those of a photo-elastic test Ihe slab 
was also subjected to two pairs of line 
loads 34 in. apart Phe strains measured 
by the gauges were identical with values 


one) 39-8 
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Cireular Chine with 
Mu. 


shroom Need 


~ §GB contract service covers: Tendering Sage 


MATERIALS & LABOUR supplied from 


commencement of contract to completion 


also SALE or HIRE:  tececentres sHUTTERING PLATES 


PROPS »* COLUMN CLAMPS «+ BEAM 
CLAMPS + WALL BRACKETS 


SCAFFOLDING (GREAT BRITAIN) LIMITED 


MITCHAM, SURREY * Telephone: MITCHAM 3400 (2! lines) - Telegrams: SCAFCO, MITCHAM 


Branches at ABERDEEN ‘ BIRMINGHAM : BOURNEMOUTH BRIGHTON . BRISTOL 
CAMBRIDGE CARDIFF DOVER DUBLIN DUNDEE EDINBURGH * EXETER 
GLASGOW HULL LEEDS LIVERPOOL MANCHESTER NEWCASTLE NOTTINGHAM 
OXFORD PLYMOUTH PORTSMOUTH SOUTHAMPTON STOKE-ON-TRENT * SWANSEA 
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| 
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Support walls 
perfectly aligned 
thanks to 


RAPID METAL 


Thanks to Rapid Metal Steel Shuttering the concrete support walls 
$8’ long, 6° high and &” thick, for Sutterton’s Water Storage Tank, 
were crected more quickly, more easily. And that goes for all concrete 
construction work when this versatile, self-aligning steel shuttering 
is used 

Above you'll see the steel shuttering forming the last two support 
walls. The photograph on right (top) illustrates the smooth even 
finish produced by this steel shuttering without rubbing down, and 
(bottom) the completed job, with Storage Tank in position, 


Authority : 
Rural District Council of Boston, Lincs 
Contract: 
Carried out by direct labour: Foundations and support walls for 
water storage tank at Sutterton 
Engineer and Surveyor: 
WR. Beardall, C.R.S M.S.1.A4., FLS.C., MInst.R.A 
Consulting Engineer : 
P Lamont, M.A., A.M.LC.E., MA.W.E, 


Patentees and sole manufacturers: 
RAPID METAL DEVELOPMENTS LTD., 209, Walsall Road, Birmingham, 22b. Tel.: Birchfields 6021. 


London Office: 47, Victoria Street, S.W.1. Tel.: Abbey 4077. 
South Wales Depot: Bridge Road, Waunarlwydd, Swansea. Tel.: Gowerton 3277. 
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given by the algel 
strains produced by 


rau ummation of the 
pair of 
strain was computed 
Various spacings, and 
distribution occurred 
loads were separated by a dis 
the width -of the slab 
pairs of concentrated loads 
intervals were applied to 
sides, the stress varied 
Ib. per square inch 
second and seventh pair of 
conditions required for uni 
with the 
of the specimen and with 


each loads 
The distribution of 
for pairs of loads at 
the uniform 
when 


most 
thie 
tance 
When eig 
spaced at 
the 6-ft 

only 


times 
ht 
by 
from 


199g to 212 
between the 

loads I he 
form distribution of stre vary 


size and shape 


REESE. 


1IRCH ON PRESTRESSED ROADS 


the method of loading These conclu 
sions apply to a small slab loaded at it 
sides and not lone 
slab, as in a 


necessarily to a 
road, loaded at its end 

lo investigate the distribution of strau 
near a concentrated lab 5 ft 
square by 6 in with 
gauges at various points loads of 


in / 


very 


load, a 
thick was cast 
lwo 
10 tons were applied, as shown 
by two steel plates each 6 


in (puare 


giving a loading similar to that produced 
by one of the mie thods of post tensponimy 


Ihe strains measured at depths 
1 ft. 6 in ft 


ot shown 


ol t 
below the 


in 


mn 


and 2 port 


loading are 


2 


ON LINE B-B. Bin, FROM LOADED EDGE 


12 
STRAIN DISTRIBUTION 


Fig. 4. 
De 


1953 


2 


FROM LOADED 


Distribution of Strain in a Prestressed Slab 5 ft. Square. 
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PRESTRESSED STEEL BEAMS. 


distribution of strain 6 in. from the loaded 
edge of the slab has been computed for 
a semi-intinite 


Fig. 4 


slab and this is shown in 
Gauges cast in a slab containing 


\ of 
of rolled joists encased in 
concrete, called Pretlex 
cribed by MM. Louis Baes and A 
in the Belgian journal “ Précontrainte 
Prestressing for January-June, 1953 
Phe method is being used in the construc 
and build 


prestressing beams 


steel 


COh- 
sisting 


des- 


Lipski 


beam 


tion of civil engineering works 
ings in Belgium and the Belgian Congo 
lhe principle of the method is that a 
rolled steel joist is bent so that it has a 
deflection about equal to, and in the same 
direction as, the deflection which will be 
caused by the imposed loads While the 
beam is held in the bent position concrete 
around the 
when the concrete has 
is freed and its 
presses the concrete It is claimed that 
the method reduction in. the 
depth of construction, and, as the con- 
crete will not in general be subjected to 


is cast bottom 


flange, and 
hardened the beam 
elasti 


recovery com 


allows a 


tensile stresses, it will protect the steel 
more effectively than a non-prestressed 
encasement which would crack due to 
deflection of the beam under load 


Phe joist is bent by means of jacks until 
ss in the steel ts 
equal to the maximum tensile stress in 
the encased beam under the total load ; 
usually this is about 90 per cent. of the 
total load. Before the beam is bent it 
mav be cambered so that there will be no 
deflection under working load High 
tensile steel with a yield stress of about 
23 tons per square 
about 
The crushing 
strength on 8-in. cubes of at least 4250 Ib 
per square inch at the time 
prestressed 

When the beams are used in a concrete 
floor or roof they are designed as com 
posite tee beams (Fig. 1 \ method of 
obtaining rapidly the approximate size of 


the maximum tensile stre 


inch and a working 


stress of 16 tons per square inch 


Is used, concrete has a 


when it 1s 


Prestressed Beams of Steel and Concrete. 


(CONCRETE) 


holes formed by inflatable rubber tubes 
that the distribution of strain 
was not affected by the presence of the 
holes. 


showed 


Concrete cast after the beam is erected 
) 


Prestressed 
concrete 


Fig. 1. 


The Prefiex ”’ 


Beam. 


the beams, and an approximate method 
and a precise method of calculating the 
stresses, are given. Generally the cross- 


sectional concrete 1s 


area of 
times the cross-sectional 
bottom flange 


tion with the 


about ten 
area of the 

This concrete, in conjun 
slab cast after the beam is 
in position, results in a beam which may 
be assumed to have a modulus of section 
about 10 per cent than that of 
the steel beam Similarly the ce 
flection of the composite beam compared 
with that of the steel beam only is about 


greatet 
only. 


1/2°5 Therefore the approximate size 
of the steel beam may be obtained from 
1 M 
I'l fe 
5 1/4 
and q 


2°5 
l 


where AJ is the maximum 
moment, ff the allowable stress in the 
steel beam, q the uniformly-distributed 
imposed load, d the spacing of the beams, 
1 the span, &, Young’s modulus for the 


bending 


steel, and ( ’) the ratio of the allowable 

deflection under the imposed load to the 

span Having determined the approxi- 

mate size of the beam, the stresses ar 

checked by one of the methods described. 
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Specialists in piling and pile driving plant 


B.S.P. specialized piling systems comprise the 
following :— 


PRESTCORE 

Bored piles built up in place from pre-cast concrete units 
—can be formed without vibration (avoiding damage to 
adjacent buildings) and in limited headroom. 


LARSSEN 

Steel sheet piling, for temporary cofferdams and 
permanent retaining walls, in docks and harbours, 

4 sea defence work, buildings and other structures. 


VIBRO 
Concrete piles cast-in-place to length required 
—ensuring a full cross-section of dense, 
compressed concrete. 
PILE DRIVING PLANT 
Designed and constructed for driving 
timber, steel and concrete piles of 


all types. 


THE BRITISH STEEL PILING CO. LTD. 
KINGS HOUSE, 10 HAYMARKET, LONDON, S.W.! 
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FIREPROOF FLOORS 


The most adaptable uystem of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
distribution of point loads with 
efficiency and economy, employing the 
original system of steel Telescopic 
Centers. 


Midland Associated Company & Licensees, 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED, 

St. Peter’s Road, NETHERTON, 

"Phone: Dudley 4315 


IMBER COURT + EAST MOLESEY + SURXEY 
EMBerbrook 3300 (4 lines) 
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MISCELLANEOUS ADVERTISEMENTS. 


Precast Linings for Ash-troughs. 


fur precast members shown are used to 
line troughs in which ashes from the 
boilers of a power station in India of the 
Ahmedabad Electricity Co., Ltd., are con 


Situations Wanted, 3d. a word: mini 
mum, 7S. 6d. Situations Vacant, 4d. a 
word : minimum, 10s. Other miscella 
neous advertisements, 4d. a word IOS. 


mintmium Box number 1s. extra The veyed hydraulic ally to pits The troughs, 
engagement of persons answering these of cast iron § in. thick, were quickly 
advertisements 1s subject to the Notifica eroded by the movement of the ashes 
tion of Vacancies Order, 1952 Replacement of the cast-iron troughs was 


Advertisements must reach this office by 
the 23rd of the month preceding publication. C.1.ASH SLUICING TROUGH 


SITUATIONS VACANT 


SITUATIONS VACANT Reinforced concrete engineers 
require designer-draughtsmen, preferably A.M.1.Struct.E., 
for work at Brist« r near London. Opportunity to 
widen experience. (Good salary to right men. Box 3648, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1. 


"A HOLES UNER } 


FOR UFTiNG 


SITUATIONS VACANT MINISTRY ” Works 
ring red in London, 


$628 per annul Starting pay according t 

tion ind experience Kate tside London ghtly ee 

lower Applicant hould be experienced in design andor } 
reinforced cone ‘ tural 


ul relerred CHIEF 
Ministry Works, Abell House John 
! Street, Le S.Wor HOLES | 9. 


middor 


ATION VACANT. Consulting structural engineer ql 
require experienced ed concrete t J 
draughtsman detailer High tlary and good prospect 
for suitable applicant. Write, stating age, qualification , 
snd full details of experience. Box 3600, ComcanTs AND Sipe anp LLevATIONS oF Hace Liner 
CONSTRUCTIONAL ENGINEERING 14 Dartmouth Street 
London, 
expensive and citfie ult compared with 

first class experience m reinforced concrete for responsible installed which, because of their greater 
sition xperience in st t il steelw n advantage 
Stet, enleee aad prospects { sitable applicant thickness at the base, have a much 
W i lence sting ge, qualifications, and full longer life 
let f experience Box 3694, CONCRETE AND Con 
RUCTIONAL ENGINES 14 Dartmouth Street Ihe linings were cast in halve in 
London, 5.W.1, wooden moulds in lengths of 1 ft. 10 i. ; 
ITUATION VACANT. Senior engineer-agent with ¢ach half weighs 57} Ib Phe foregoing 

nd technical qualiheations to work from head ofhee is abstracted from the “ Indian Concrete 


Journal’ for July, 1953 


Midland Box 369 CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, 5.W.1 


A New Steel. 


ILUATION VACANI Required Lngineer with track 
connections tu take cl e of guniting and cementation EXPERIMENTS made by the United Steel 
“ Prev experi pr rig et essential 
W rite fu t lar re juired, etc., Compan Ltd have shown that 1 «97 


tag Sy RETE AND CONSTRUCTIONAL ENGINEERING, of boron added to steel containing yo per 
cent. of molybdenum doubled the yield 
iit ATION VACANT. Glasgow firm of consulting point of low-carbon steel without the 


engineers require senor designer draughtsman with good 


tm Goal ond need for heat treatment [his new stecl 


prospects int. Write in confidence called Fortiweld,’’ has a tensile strength 
tating age } t na ft leta of experience 

Box 3697, CONCRETE AND CONSTRUCTIONAL ENGINEERING, of 40 tons per square in h and may lx 
14 Dartmouth Street, London, 5.W.1 welded The steel also withstand tem 


peratures up to 500 dey. Centigrade 


ember, 195%. 105 


; 
WP 
at \ Herks.), >>, Le 
Keading, and Cambridge. A tion available for % T / 
work The work ‘ nd not ed t aindard CR CECTION OF iRoYUG!! 
schemes Reasonable prospects of promotion Although 22° 
not established posts, many have ng term possibilities : % 
Competitions are held periodically to hill established 4 4 {% 
/ 
Sy, 
en ! t I t th } 


MISCELLANLOUS. 


MISCELLANEOUS ADVERTISEMENTS. 
Continucd from pare 403-) 


KEINPORCED CONCKETE ASSOCLATION invites 
applications for the appemtment of Assistant Secretary 
Candidates must be chartered email or structural engineers 
with « broad knowledge of remmforced comcerete design and 
comstriction and its comstituent materials, Salary not 
less than {goo pia. Applications, which will be cont 
dential to the Secretary until after a preliminary interview, 
te be addressed to hun at Petty brance, London, 
in an envelope marked Assistant Secretary 


SITUATION VACANT senor designer detailer required 
for « ture bx penence in structural 
teelwork an advantage Kuowledge of all contemporary 
techniques in Must be capable of 
working of own inithative and of supervising several 
droaughtsmen 

Apply im writing, 
required, to J 
Wor. 


SITUATIONS VACANT 
require expenenced 
in then London ottee. Live day 
pension scheme. Write, giving full particulars of ave, 
education, and previous experience, to ox Co 
(aresham Hlouse, London, 


ATION VACANT. Structural engineer required ter 
of cotlery structures in Civil Depart 
ment of Lhe Coppee Co. (4.1), Ltd. Work generally in 
remtorced concrete, but knowledge of steelwork and general 
also desirable Must be quick and accurate at 
quantities, Staff pension scheme im operation. Write, 
tating age, experience, qualitications, and salary required, 
to Cb. Tae Co. (G1), rg0 
London, 


STLU ATION VACANI Sail mechanics engineer required 
for laboratory in the Midlands. Able to handle site in 
vestigations, sail sampling, and geophysical surveying 
Only qualiied men with several years experience of soil 
mechanics technique need apply. Box gog, 21 Cor 
poration Street, Birmingham, 2. 


SELUATION VACANT. Wates Limited have a vacancy 
for a qualined structural engineer, with particular experi 
ence in remforced concrete design. permanent senier 
position with good prospects. Assistance given in finding 
housing accommedation if necessary. Salary according t 
qualifications and experience Write, giving full particu 
lars, the Wates Lin, 1258, 60 London Road 
London, 


SELUATION VACANT Sales engineer required with 
experience of steel shutterme for concrete construction, 
The position offers excellent prospects tor right applicant 
having live contacts in the contracting world. Write stat 
ing details of expenence and salary required, Box 3700, 
CONCRETE AND CONSTRECTIONAL NGINEE RING, 14 
mouth Street, London, S Wor 


SEPUATIONS VACANI Designers. Simon Carves 
Ltd., have two additional vacancies for reinforced concrete 
designers. At least 10 years’ experience of heavy industrial 
structures ts essential, A good technical level, preferably 
Associate Membership, will be expected. 
to experience, but not less than 4750) Excellent working 
conditions. pension scheme ts in operation Apply, 
giving age and experience, to Staff Training Division 
(Ket. KO32), Simon Carves, Cheadle Heath, Stock- 
port, Cheshire. 


SILUATION VACANI 
professional office, Must be experienced in 
conerete design. Knowledge of steelwork and soil 
mechames an advantage, QOnualitied engineer preferred. 
varied projects and interesting work. Age limit 25/40. 
hive days’ week, Apply with full particulars, and state 
salary required Box 36909, CONCRETE AND CONSTRIG 
TIONAL ENGINEERING, 14 Dartmouth Street, London, 


SELUATION VACANI Keimforced concrete 
draughtstian required. Opportunity of 
ment in expanding department 
teen, Pension scheme, ets Keply stating age, experience, 
and salary required to Prrsonnet DerartMeNT, C, 
Jones & 93 Wood Lane, London, 


(Continued in Col. 2.) 
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CONCRETE) 


Non-destructive Testing of Concrete. 


THe International Union of Testing and 
Kesearch Laboratories for Materials and 
Structures has arranged a symposium on 
the non-destructive testing of concrete to 
be held in Paris between January 11 and 
17, 1954. Further information may be 
had from M. Robert |’ Hermite, Director 
of the Laboratoires du Batiment et des 
‘Travaux Publics, 12 rue Brancion, Paris 
NVe, France. 


Change of Address. 


THe address of Messrs. Peter Lind & Co . 


Litd., isnow Komney House, Tufton Street, 
London, S.\Wot (Telephone : Abbey 7361). 


WHT 


FOR ROAD 
REINFORCEMENT 


MISCELLANEOUS ADVERTISEMENTS. 
(Continued. ) 
SITUATION WANTED. 
SELU ATION WANTED. Designer-draughtsman, section 
leader, resident) Manchester area, requires progressive 
position in Manchester or near, preferably with designer 
contractor, Experienced in all types of reinforced con 
crete work, precast floors, etc. Experienc e of site surveys, 
and estimates, Box 3698, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


FOR SALE. 


FOR SALI Wire panels for disposal. 
moan. Mesh, 3 in. by in. by an. 
STEPHENS A SoN, Ltp., 


SSo 43 mm. by 
Cheap price, E 
Bath Street, London, E.C.1 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and heavy) 
30 ft. to 150 ft. high, for immediate hire. Heiiman’s. 
Terminal House, London, S.W.1. Telephone: Sloane 5254. 


FOR HIKE. Concrete vibrators (pneumatic, electric, and 
petrol driven) for hire. Contractors Servicks Ltp., 
65 Effra Road, London, 5.W.2. Telephone: BRIxton 
4081. 


December, 1953. 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for illustrated Brochure 


SIMPLEX GONGRETE PILES 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, S.W.7 


Telephone: Fremantle 0035-6 
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ag 
| 


Contractors > Messrs. Me Carthy, Cape Town 


A REINFORCED concrete structure with 
Barrel Vault Roof for industrial purposes. This 
photograph shows the light clean dustproof 
interior of the nine-barrel south-light building 
to house the workshops for the Power Station 
at Zwartkops, South Africa. 


OREN FORCE MENT LTD. 


TWISTEEL REINFORCED CONCRETE 
ENGINEERS AND SUPPLIERS OF 
REINFORCING STEELS 


LONDON : 43 Upper Grosvenor Street, W.1. Te/: GROsvenor 8101 & 1216. BIRMINGHAM: Atma Srrerer, 
Smetuwick, 40. Tel: Smethwick 1991 ~ MANCHESTER: 7 Oxrorp Roap, Mancuestrr, 1. Tel: Ardwick 169] 
GLASGOW : 19 Sr. Vincent Pract, Grascow, C.l. Tel: City 6594 


*Twistret” RemrorcrmMent & Desicners (Pry) Lrv., Baldwin House, Main Reef Road, Industria, Johannesburg, S. Africa 


— : 
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Ample supplies of Isteg Steel are available 
for immediate delivery bundled and labelled 
for easy handling on the site. 


Wherever it car: be used to advantage Isteg 


provides 50% extra on tensile stress—saves 30% in weight 


and 15% in cost. No need for hooks or overlengths. 


ISTEG 


STEEL 


ISTEG STEEL PRODUCTS LTD. (SALES) 


43, Upper Grosvenor Street, London, W.!. Telephone: Grosvenor 1216 


Isteg is manufactured by Guest Keen & Nettlefolds (Cwmbran) Ltd., Cwmbran. 


McCall & Co. (Sheffield) Ltd., Templeborough, Sheffield. The United Steel Companies Ltd., Sheffield. 
Isteg Steel Products Ltd. 
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